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© “a rerniric CRASH startled me right out of Q “mavvENED by my interruption and savage 

bed one night as I slept in the cook house of the from hunger, the great creature started for me. My 

mining camp where I work,’ writes Mr. Mcllwraith. only thought was to get away from him—wnd fust— 

“Half awake, I rushed into the kitchen to investi- as these big cinnamons can be bad medicine in close 

gate—and found a huge bear had broken in and was quarters. I darted back into my roon to my 

tearing into our food supplies. horror I realized that the bedroom windows were 
too small for me to get through. 


© “iw a niontmaRe of panic, I broke out 
in a cold sweat. Then I remembered my flash- 
light. Desperately, 1 grabbed it from a shell 
whirled and flashed it full in the bear's fac 
He stopped short. Baffled 
growls came from his 
dripping jaws...and he 
turned and lumbered out 
of the shack. It's my hunch 
that I was one step from 
being mincemeat when I 
picked up that ‘Eveready’ 
flashlight with its depend- 
able fresh DATED batteries. 


soneli OE IM feaaatte 


The ward "Eveready" in a registered trade-mark of National Carbon Company, Ine. 


NATIONAL CARBON COMPANY, INC., 30 EAST 42nd STREET, NEW YORK, N. Y. 
Unit of Union Carbide and Carbon Corporation 
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but here is one worry you can avoid 


Ma" you can't buy new tires, but you 
can make your old ones last longer by 
giving them extra care. 

‘And you can make your car last longer, too, 
if you take extra care to avoid extra wear on 
your car’s king pins, tie rods, steering crank 
bearings and other vital friction points that 
means costly repair bills when neglected! Play 
safe—with Marfak bumper-to-bumper chassis 
lubrication every 1,000 miles! 

Marfak is super-tough. Applied by chart, 
not by chance—ie resists wear-out, wash-out 
and squeeze-out. 


ost 


TUNE IN FRED ALLEN every Sunday night. 
Ff See your local newspaper for time and station. 


For your peace of mind, never say “grease 
job.” Insist on reliable Marfak chassis lubrica- 
tion—your insurance against costly repair bills. 
Ac Texaco and other good dealers everywhere. 


Gente lieleme a TEXACO DEALERS 
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Science 
on-the- 


Sereen 


KEEPS PEOPLE WELL-INFORMED 
SHOWS THEM HOW-—IN COLOR 


If Your Favorite Theatre is Showing Popular Science on-the-Screen, Fine! 
You are enjoying yourself the while you discover the latest achieve- 
ments in science and industry that make everyday life more congenial. 
Remember these items covered in recent releases?: 


FRESH FOODS ALL YEAR YANKS IN THEIR TANKS 
ARMY AIR CADETS TRAIN TURNING NIGHT INTO DAY 
WATCHING ATOMS DANCE STAND-IN FOR WIVES 
FOREST FIREMEN PARACHUTE STREAMLINED KITCHENS 


More like them covered in every new issue. Watch for them! 


' 
Produced in Mognocolor by Foirbonks | 
and Carlisle with the cooperation of I 
the editors of Popular Science Monthly. H 

| 
Li 


Distributed by Paramount Pictures. Address 
‘Mail te: POPULAR SCIENCE 
‘353 Fourth As NY, 
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on Our signals tell a story 


Of richer smoking glory! 
roe 


YO HO! AND THE FLAVOR OF RUM! 


This pipe-thrill of your lifell 
Just cet you back-a trifle! 
‘YOHO! AND THE FLAVOR OF RUM! 


If pleasure’s what you covet, | 9) Rum-Cured 

Then, Mate-try FRIENDS! an¢ Tobacco 
Beep Smoking 

YO HO! AND THE FLAVOR OF RUM! 7 
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More Oil from Oi 
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Un-Natural History 
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JO KOTULA, artist of this month's 
cover, has been drawing airplanes for 
the last 16 years. While he is not 
limited to aeronautical subject 

likes them best. Although now a resi- 
dent of New Jersey, he has spent most 
of his 31 years in the Midwest and 
might be ex- 
‘and he has been 
‘own Taylorcraft for more 
than five years. 


MANAGING EDITOR + George H. Waltz, Jr. 
HOME & WORKSHOP EDITOR Arthur Wakeling 
ASSOCIATES: Carsten Grande, Art Editor: 
Fred 0. Newman, News: William Morris, 

Schuyler Van Duyne, Automo- 


POPULAR SCIENCE 


CHAMPION 
SPARK PLUGS 


“Keep ‘em rolling”—and Champion 
Spark Plugs do just that. Their many 
patented features include the Sillment 
seal which banishes troublesome leak- 
age common to ordinary spark plugs. Leaky 
spark plugs overheat, pre-ignite and 
cause rough, wasteful engine operation. 


AS 


It’s a sunny “good morning” regard- 
less of weather, when your car starts 
with the first touch of the starter. 
Champion Spark Plugs are the key to 
uick starts in any temperature. It's 
poor business to handicap your engine 
with any but the best in these days. 


TO SAVE GASOLINE * KE 
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We probably won't hay 
for some time, but that's no reason why your 
present car can’t be kept performing effi- 
ciently and economically. Old, worn-out, or 
dirty spark plugs make a car act old before 
its time. Have yours checked and cleaned 
regularly. For economy change 
all spark plugs every 10,000 miles. New 
ones quickly save their cost. 


YOUR SPARK PLUGS CLEAN 
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America’s 


TRAINED Besxp America’s trained men in uni- 
form stand the trained men in America’s 

business and industry — helping to pro- 
M E N duce the weapons that are essential to 
final victory 


will w i n By acquiring so training, and thus 


increasing your efficiency on your job 


you are helping to smash your country’s 


the war 


One hundred thousand American men 
! are now studying I. C. S. Courses in 400 
* 


business and technical subjects, And after 
you learn how little it costs to study an 
1. C. S. Course in your 
how much practical, up-to-date trai 


e of work, and 


B- 
n return for a few 


for-su 


88 you ge 


9 hours of your spare time each week, you'll 


° a want to join their ranks! 


Mail this coupon today, for complete information 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


HELPING TO TRAIN AMERICANS FOR VICTORY 


BOX 7620-K, SCRANTON, PENNA. 

Without cost or obligation, please send me a copy of your booklet, “Who Wins 

and Why,” and full particulars about the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 


Air Beake Contracting and Building Marine Enain 
dA ootonine Gotten Manufacturing = & Mechanieat Drating 
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erie 
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Locomotive Engineer Radio Servicing 
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1D Spaniah 
ol Sign Latiorine 
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U. S. Government 

Urges Motorists to 

Protect Beauty Four 
Times a Year 


* 


SIMONIZ SAVES FINISH 
ON “CAR YOU HAVE” 


You will probably be driving your 
car a long time. To preserve the 
finish, Simoniz! And do it right 
away! Simoniz keeps weather, dirt, 
moisture, and ultra-violet rays from 
dulling and destroying the lacquer 
and enamel. That is why Simo 
is mecessary to make your car's 
beauty last through this emergency 
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1950 = 1951 


Theleadersofthenext 
ten years will largely 
mined 


Will You Be Clerk or Manager 


Ten Years from Now? 


" QURELY, this could never happen to me,” you say— 
“that T should be sitting at the same desk—be doing 
the same work—for (en straight years!” 


‘But wait a minuto— 

Exactly that same thing has happened to thousands 
upon thousands of men. Tt has probably happened to 
‘men right in the company you now are working for, And 
ylunlest you, ft yourself for a deter Job—there is «very 
‘good chance that it may happen to you! 

Unthinkable? That's what J. N. Dixon of Columbus, 
‘Ohio, said to himself, Yet lack of training kept him 
slaving away at low wages for a long time. 


TRIPLES INCOME 


Here is Mr. Dixon's own story—"Just aftor I returned 
from the ‘one of your representatives found me 
lugeing away’ at a bookkeeper's job in Marietta, Ohio. 
He performed a real service and explained to mo the need 
of further training, and induced me to take the LaSalle 
{raining in Higher’ Accountancy. After a fow months of 
study, I secured a position with the ‘Trust Department 
ofa National Bank, This was tho stepping stone I needed 
‘to various responsible positions including handling of 
receiverships and other important duties. ‘That quickly 
‘boosted my income several hundred percent. 


ANOTHER AMAZING SUCCESS STORY 


LaSalle Extension University 


Dept, 483-H1 


ties ta Accoun 
‘RE Paya” also copy of “ten 


Di Higher Accountancy: {ix 


Other LaSalle Opportunities: If more interested In one of the other Nelds of business indicated below, cheek that, 


Business Manaas 
BEBcA. Conchi 
1 Sioders Satesms 


ent Traffic M 
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Name. 


Present Position 


Address. 
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uncy—Check below and ve will send you 2 copy of “Accountancy, the Profession 
Meare Promotion in One,” all without obligation, 
Yeading to position as Auditor, Comptroller, Certified Publie Accountant, 


tancy, I was a clerk, Today T am Chicf Consultant Ac- 
gountant for the U. 8. Engineer's Office in Memphis, 
‘Tenn, Whatever success or recognition T have had, 1 
‘owe fo your training. I have had no other specialized 
training along this line. Your method of teaching is not 
nly instructive but highly engaging. 1 have observed 
‘other courses, but firmly believe LaSalle has the best 
to be had anywhere.” 

Another bit of evidence is Mr. R. P. Barthalow's experi- 
ence. Mr. Barthalow is Chief of tho Sales Tax Section 
of the Tax Commission of Ohio, a dopartment which 
handles over $50,000,000 a year. ‘Mr. Barthalow attrib- 
utes much of his success to lo training, 


SEND FOR These Two Books and 
Start Toward Bigger Success 
Need you hear more before you investigate the oppor- 


‘tunities in Accountancy? 
‘Or will you face tho problem of your future NOW— 


and send to LaSalle and get further facts and particulars? 
‘Without cost or obligation, the coupon will bring you 
wo interesting books—one' a 48-page book entitled 
‘Accountancy, the Profession that Pays"; the other 


‘Ten Years’ Promotion in One."* 

How about those next ten years—will you wait o will 
you START TODAY to realize the tremendous oppor- 
tunities that may lie ahead of you through sound and 
Practical home-study business training? 

‘Measure your grit and ambition by what you do with 


“K CORRESPONDENCE 
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5 Commercial Law 
5 Eftective Speaking 
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SECRETS ENTRUSTED 
TO A FEW 
S 


‘THERE are some things that can not 
be generally told—things you ought 
to know. Great truths are dangerous to 
some—but factors for personal power 
and accomplishment in the hands of 
those who understand them. Behind the 
tales of the miracles and mysteries of 
the ancients, lie centuries of their 
secret probing into nature's laws—thi 
amazing discoveries of the hidden pri 
cesses of man’s mind, and the mastery 
of life's problems. Once shrouded in 
mystery to avoid their destruction by 
mass fear and ignorance, these facts 
remain a useful heritage for the thou- 
sands of men and women who privately 
use them in their homes today. 


THIS FREE BOOK 


The Rosicrucians (not a religious or- 
ganization), an age-old brotherhood of 
learning, have preserved this secret 
wisdom in their archives for centuries. 
They now invite you to share the prac- 
tical helpfulness of their teachings. 
Write today for a free copy of the 
book, “The Secret Heritage.” Within 
its pages may lie a new life of oppor- 
tunity for you. Address Scribe E.S.W. 


Tbe Rosicrucians 


(AMORC), SAN _JOSE, CALIFORNIA, U.S.A. 
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Be a RADIO Technician 


a Week ( than 


ee 
io offers a way to make $5. $10 
iC extra in spare time fe 
onths ‘from now. plus. the op- 
portunity’ for a permanent Job in 

fe growing Radio indistry, 
There ja an® increasing demand 
or full time Radio ‘Techni 

id Radio Operators, Many 
$50, $40, $50 8 week, On top of 
treasing civilian interest in Radio, 
the'Radio Industry is rushing to 
Hit millions of dollars ‘worth of 
Government ip the Cou 


7. E. SMITH, Preset 
National Fido’ institute, 


Established 


tunities. 
Jobs Like These Go 
Whe Know Radio 


‘The $62 broadcasting 
5. employ Radio 


eof mew, seta, Repalriny 
Ing, servicing,” installing hom 
auto Radio receivers (there are 50. 
197,000 in use) fives 00d Jobs 
thousands. Many Nok. £ trained Ra- 
dio Techulelans take advantage of 
the opportunities to have their own 
eof apare time Radio service 
‘The Government "peed: 
iuuan Radio Operators, Pech- 
‘Think of the many’ good 
Connection with Aviation. 
Police Radio and Pub: 
lie Address ‘Systems. N. Rui. gives 
you the required knowledge of Radio 
{or unese Jobs. NH trains you to 
be ready when Television opens jot 
Im the future. Yes, N- Rf trained 
Radio Technicians ‘make good money 
because they use their heads as well 
as thelr. hands. ‘They are. THOR- 
OUGHLY TRAINED. Mt 
trained’ men hold their regular jobs, 
and make extra money fixing Radio 
sets in’ spare time. 


ota” thete 
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‘pare tlie 
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ing ead 
trai 
fictane 


Makes $50 a Week 


Nation Wadi’ inattats, WEsiaBton 
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EE BOOK HAS SHOWN HUNDREDS = 
HOW TOMAKE GOOD MONEY 


Mail me FREE without obligation, your 64-page book 
Hich Rewards ‘in Radio.” (No ‘salesman wil call. 


STATE. 


in sorting to adv 


I Train Beginners at Home for Good 
Spare Time and Full Time Radio Jobs 


More Now Make $30 $40 $50 


Ever Before 


Beginners Soon Learn to Make $5, 
$10 @ Week Extra in Spare Time 
Nearly every neighborhood offers op- 
portunities for a ood part Ume Ra- 
dio ‘Technician to make extra money 
xing Radio sets. I give you special 
tralning to” show, you how to start 


hing, In ‘on “these opportunitie 

"you get Radio parts and Ine 
structions. for. building. test equip. 
ment, for conducting. experiments 
which give you valuable practieal ex= 
perience.» My 30-60 ‘method—hait 
Working ‘with Radio parts, half stud- 
ing. my ‘lesson texts—makes 1 


Ing Radio at home. Interestin 


Mall coupon now for 64 
Dake Book. It's FREE. Tt point 
Gut Radio's’ spare time and full time 
Spportunities "aia hose. coming! tn 
‘Television: tells about my Course In 
Radio and ‘Television; “shows more 
than 100 letters from men T trained, 
telling what’ they’ are doing and 
earning. Find out what Radio offers 
Son. Mail coupon” in envelope oF 
paste on penny’ posteard— NOt 


Act today 


JE sMiTH, 


Pt 


AGE. 
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No. 22-410 
OVER and UNDER 
COMBINATION .22 RIFLE 
and .410 SHOTGUN 


Afield with this doubly useful gun. 
you're ready for any kind of small 
game or vermin. For birds on the 
wing, or four-footed animals on the 
run, you have the effective 3 inch 
«410 shell. For animals not in mo- 
tion, 


shooting, 
a light, easily hi 
ger gun that can be enjoyed by the 
hole family. To select the barrel to 
he fired (upper, rifle: low 

you simply move the 
selector” up or down. To make its 
many uses all the more enj 

has a handsome stock of Tenite, 
hard, durable, seatherproof, and 
heautifully paneled and. checkered 
on the capped, full pistol grip. 


sitive Extractors 
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Coming Next Month— 


WHAT LIES AHEAD for American science 
id industry after the war? That is the ques- 
tion Popular Science asked “Boss” Kettering, 
one of the leaders in industrial research. In an 
exclusive article, Mr. Kettering examines the 
problems and opportunities of the coming years. 


CIVILIAN DEFENSE VOLUNTEERS will be 
interested in a description of a homemade ai 
plane detector that can be constructed from ra 
dio parts and other easily obtainable materials. 
Operating on the principle of the big “eas 
used by the Army, it will spot an approaching 
German bomber (or the noon airliner to Chi. 
cago) at a distance of five or ten miles. 


IN ALL-OUT WAR, health is an important 
weapon. To help offset the strain of the emer- 
gency and keep war-industries workers at their 
benches and machines, vitamins are being 
drafted for the duration. How these nerve- 
bracing, energy-building substances are con- 
tributing to ultimate victory is told in an in- 
formative article. 


HOME WORKSHOPS are on the war front, 
with hobbyists registering by thousands for pos: 
sible service in defense production. Two pr 

tical questions suggest themselves to the ama- 
teur craftsman: how to obtain war work, and 
how to tool up his shop for maximum produc- 
racks style by 
in the popular 


“THE PORCUPINE SQUADRON” is what 
they call it, and you'll understand why when 
you read about the tactics used by this 100- 
percent-American development in military avi 

tion. Hugging the ground, their backs bristling 
with weapons against enemy fighters, the U. S. 
Army’s attack bombers can make plenty of 


trouble for Axis supply columns and troop con- 


centrations. 


EFFICIENT CLOSETS, planned to suit the 
actual needs of the persons using them, can add 
greatly to the comfort of the home. And any 
moderately competent home craftsman can do 
the planning, with the aid of sketches and sug- 
gestions offered by Joseph Aronson, well-known 
designer. Another practical project for improv- 
ing your home—now! 


POPULAR SCIENCE 


AUDELS NEW 


MACHINISTS 


HANDYBOOK 
NOW READY! 


A KEY TO 
MODERN SHOP PRACTICE 


7 PRACTICAL INSIDE INFORMATION 
Y ForEvery Machinist, or, EI 
neer, Machine Oper: 
Draughtsman, Metal Worke 
ic or Student. This 1600 Page 
Book Covers Modern Machine Shop 
Practice in All Its Branches. 


A COMPLETE INSTRUCTOR WITH 
READY Ale INDEX 


WACTANISIS NG 


AND TOOL MAKERS HANDY BOOK 


5 PRACTICAL BOOKS | IN ONE! 
60 FULLY ILLUSTRATED CHAPTERS 
Covering: 1—Modern Machine Shop 
Practice. 2—Blue Print Reading and 
How to Draw. 3—Calculations & Mathe- 
matics for Machi Shop Physics. 
5—How to Use the Slide Rule. 


belted -~-ASK TO SEE IT!__ 


A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS ‘THEO. AUDEL & CO., 49 West 23rd St., New York 


to read and understand—flexi Ha 
x 2—a ready reference th er 
rpecsions aocarataty 


! 
TO GET THIS ASSISTANCE FOR ii}: El, 


YOURSELF SIMPLY FILL IN AND PAY SBA § 
MAIL COUPON TODAY ONLY EMO. y . 


THEO. AUDEL & CO., 49'V. 23rd St., NewYork I; 
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Bias MEAL is transformed into a substitute for rubber 
by a confidential process recently developed by the U. S. Department 
of Agriculture. A series of chemical changes transforms the pro- 
tein molecules of the soybean meal into molecules similar in struc- 
ture to those of rubber. Since 1936 industrial chemists have utilized 
aoybeain products ia the cuanufacture of adhesives plastics: pape fin? 
ishes, synthetic fiber for automobile upholstery, and a substitute 
for tang oil: 


Wrox MACHINE PARTS such as shafts, bearings, pistons, etc., 
can be built up to their original dimensions at one third to one half 
the cost of new parts, according to W. J. Cumming, automotive 
engineer. The building up is accomplished by spraying the worn 
part with a fine mist of molten metal after the old surface has been 
roughened to make the two metals interlock. The built-up piece 
is then machined to the proper size and quality of surface. 


D from mold by the addition of a small 
quantity of “mold inhibitor,” a substance that is naturally present 
in many other foodstuffs. "This agent, when added to the bread 
dough before baking, checks the development of mold particles for 
a period of several days after the bread has been unwrapped. Ap- 
proximately two ounces of the agent will protect 100 loaves. It 
does not affect the taste or appearance and is expected to cut down 
substantially the enormous loss of bread due to mold. 


Aces TEMPERS, tearfulness, poor memory, or a constant 
scared feeling can often be cured in from 30 minutes to 20 hours 
by an injection of vitamin B-1 (thiamin). According to Dr. Tom 
D. Spies of the University of Cincinnati, patients lacking this im- 
portant vitamin in their everyday diet are liable to show these emo- 
tional symptoms. In some cases, where the lack of B-1 has caused 
serious damage to the brain cells, the injection treatment takes a 
longer period of time. 


A ALLY OF THE SULFA DRUGS is now being used to re- 
duce the long, dull pain experienced after a simple dental extrac- 
tion. Para-nitrobenzoic acid, the technical name for the drug, was 
found to deaden the post-extraction pain in all but three out of 528 
cases recently tested. The drug is also said to be the most deadly 
agent of the sulfa compounds against the streptococcus viridans 
germ which is most frequently found in an infected tooth socket. 
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5 Minutes a Day! 


just this 
make you’ 


Give me 
and I'll prove I can 


ANEW MAN! 


old bodi 


for new! 


[trading 
I'm taking 
condition of their arms, 
chests and legs—their strength, “wind, 
and endurance—is not 100%. And I'm 
making NEW MEN of them. Right now 
even training hundreds of soldiers 
and sailors who KNOW they've got to 
get into shape FAST! 


Only 15 Minutes a Day! 


Are you ALL MAN—tough-muscled. 
on your toes every minute, with all the 
up-and-at-"em that can lick your weight 
in wildeats? Or do you need the help I 
can give you—the help that has already 
worked such wonders for other fellows, 

erywhere? 


mony all the physical in- 
skinny, scrawny Si-Ib weakling. And jen” ONLY ‘ONE NAM: 
NOW it knows that Iam the hoider of STANDS OUT. That name is 
the title. “The World's Most Perfectly Charles Atlas 

Developed Man.” How did I do it? gyaried debate othe country 
How do T work miracles with th Saris Ailes te recogmeard oe, 
of other men in only 15 minutes Aten.” Almont tico million men 
The answer is Dynamic Ter have written to him. The 
amazing method T discovered Sands upon” thousands have 
Seay Tato aise put their physical development 


anged me from a 97-pound we Into his capable hands! 
into the champion you be And now that the cail is for 


In just 15 minutes a day. right in the men rapable of helping A 
privacy of your own home. I'm ready fle meet and conquer = 
to prove that Dynamic Tension can lay a Honal emergency. many thon. 
new outfit of solid muscle over every 2Mda 01 others (even those al- 
inch of your body. Let me put new. and Navy) are calling “upon 
smashing power into your arms and Charles “Atlas. to 
shoulders—give you an armor-shield of build the kind of 
stomach muscle—strengthen your legs men America vi- 
into real columns of surging stamina. If a 

lack of exercise ‘or wrong living has 

weakened you Inside, Til get after that 


condition. too, and show you how it feels 
to LIVE! 7 MAIL THIS COUPON NOW! [ 


FREE ricer bertettet Tels pation tant UC cnamues avtas, Devt 4 1 
1 115 East 23rd Si., New York C I 
“Bverlasting Health and Strenyth.” Tt tells you exactly te Tension” will help make 1 
what Dynamic Tension can do. And it's packed with pic- | development iat 
tures that SHOW you what it does. RESULTS it has pro- | '™# Meslth and 1 
Guced for other men, RESULTS T want to prove it can get | : 
for YOU! If you want to learn how you can actually become 1 Name. 
a NEW MAN, right in the privacy of your own home and in ! 
only 15 minutes a day, then man!—get this coupon into the | ,saress. 1 
mail to me as fast as your legs can get to the letterbox! 1 


CHARLES ATLAS, Dept. 1-S, 115 East 23rd St., New York 
City. 
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City. eee eeeeee ees State. 


Don’t Let This Worry You—tt’s 
Not as Hard as It Sounds 


Let your readers have a try at this prob- 
lem: Two battleships are traveling toward 
each other, each at a 
speed of ‘ten knots. 
When they are one 
nautical mile apart, a 
speedboat starts from 
one vessel to the other 
at a speed of 30 knots. 
‘As soon as it reaches 
the second ship, it 
turns around and 
heads back for the 
first, and continues to 
do this until the bows 
of the two ships are 
directly opposite each 
other. Assuming that no time is lost in turn- 
ing around, how far will the speedboat have 
traveled altogether ?—J. E., Whitestone, N. ¥. 


ev Twig, 5, supPosto 
TOE AON PAPER! 


Technical Sergeant’s Son 
Catches Us on Chevrons 


‘On pace 89 of your March issue you have a 
picture of a sergeant looking at photographs 
through ereoscopic viewer. He is de- 
scribed as a technical sergeant. If you will 
notice, he has three stripes below the upper 
three, which places him in the grade of a 
master sergeant. I may as well take this op- 
portunity to tell you T think your magazine 
is swell. I have been reading it for quite 
some time and have never written to you, but 
since my father is a technical sergeant I 
couldn't let that one go-—V. M., New York 

ty. 


Another Mysterious Color Change 
Caused by Ink and Camphor 


T'u_ Nor a know-all, 
so I won't try to an- 
swer the question of 
D. P., Sheboygan, Wis., 
about the discolora~ 
tion of the labels he 
stuck on his linotype 
machine, but here's a 
problem almost the 


wars nomic, | pu 
REAR Bare a int Boe 
DevELopeR ano GOT A 
Rice PICTURE ON 7 


same as his: While 
working with cam- 
phor, I accidentally 


spilled some on a sheet 


16 


of paper with some printing on it. I didn't 
think much of it until a short time later 
when I discovered that the area which the 
camphor had hit had taken on a bluish 
tinge. Apparently the ink had reacted with 
the camphor. What caused this reaction, and 
was it similar to that on D. P.'s linotype 
machine? Does rubber cement have camphor 
in it? If so, what made his paper turn green 
and mine blue?—J. K., Charles City, Iowa. 


Wonder If He Could Mean 
Ex-Corporal Hitler? 


When I wrote you that letter from Hold- 
ingford, Minn., teiling how a movie operator 
(excuse me—projectionist) passes his time, 
I seem to have started quite an argumen 

After writing it, I joined the Army and wa: 
on my way to camp when I bought a copy 
of PSM. in Cincin- 

nati, Ohio. I opened 
it to your Readers Say 
column and there was 
my letter. When I got 
to my camp in Vir 
ginia I got another is- 
sue, and there was the 
retort of G. B., Riffle, 
W. Va. Now that I've 
been moved up to Mis- 
souri I again opened 
a Porvtar Science, and 
up popped the letter 
of P. R. B, Madelia, 
Minn. I wish to thank him for finding an 
answer for me, and am glad that it was a 
Minnesota projectionist who came to my 
rescue. If I can gain the amount of experi- 
ence necessary to make a projectionist out 
of an operator, but in a different line—mak- 
ing a soldier out of a rookie—I know some 
certain people who will have some trouble. 
—Pvt. J. J. W., Fort Leonard Wood, Mo. 


Wrench for Gas-Meter Valve 
Might Come In Handy 


Havine read recently that it will be neces- 
sary to close gas meters if an air raid occurs, 
I decided to equip all the meters in the build- 
ing in which I live with permanent wrenches. 
I did so by inserting a six-inch spike (or 
larger) in the hole of the valve spindle. If 
it becomes necessary to close the valve, you 
simply pull on the spike as you would on a 
wrench. This will eliminate the loss of 
valuable time spent in looking for a wrench 
and inserting it properly—particularly dur- 
ing a blackout. This may be of value to 
your readers.—M. S., New York, N. ¥. 


MACHINE-GUN 
PROJECTIONIST, , 
THATS ME 
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<SREACH OUT BEYOND 
THE BEATEN TRAILS! 


< 
vy 


Sip ia never 
marred by’ Baving € put up with 
eee 

eccmoassodetions itn you tobe 


and secure in your weath- 
ofed Ta-pat-co. Sportsmen, 


How fe call wild ducks 
without 2 call —wei 


DON'TS for your softy, 
pleasure ond comfort on 
wuidoor trips. Write for 
your FREE copy Today! 


To safeguard and preserve the Aj 
—buy Defense Savings Bonds and Stamps. 
Huy Defense Bonds and Stamps— 


© Pavoue the peaceful paths of beauty 
—with rippled reflections and dreams. 
Spend peaceful days on the waterways. 
Glide through the glories of Nature. 

An Old Town Canoe is easy to 
paddle, Quick to respond to the blade. 
True Indian lines—made steady and 
strong. Built for long years of hard use. 


FREE CATALOG atious alt kinds of canoes 


for paddling, sailing er outhoards. Also out- 
rd bo: d 


Our pledge te America! 
We all hope for peace and soon, but 
until then our production lines will hum 
to help Uncle Sam win the fight. 

Keep ‘Em Rolling—c little oil, o 
little care will keep “CHICAGOS” 
rolling till it's over—over there. 


Sidewalk —Rink—Dancing—Trick 
‘and Professional Roller Skates 


CHICAGO ROLLER SKATE CO. 


Winner of WORLD'S Records for over 40 years 
4433 WEST LAKE STREET cHicaco, 1LUINOIS fi 


APRIL, 1952 Piease mention Vorutan Sctexce Mostaty when writing to advertisers, 17 


COMPLETE cg, 


NWN 
CAREER 


WAKE ISLAND—tiny speck of 
land in the Pacific which cost 
the Japanese a cruiser, three de- 
stroyers and an undetermined 
number of planes—is today not 
only the epic of the U. S. Marine 
Corps but of American ground 
crews in aviation, 

You who begin your aviation 
career today with the primary 
thought of serving your country 
will also build for the future. 
For peace will surely bring an 
unprecedented development of 
commercial flying, especially in 
the Western Hemisphere. The 
men who are best equipped to 
serve—in war and peace—will be 
the key men of tomorrow in avia~ 
tion, Our schools’ single purpose 
is to train such men, 


ACADEMY OF AERONAUTICS 
LaGuardia Field, N. Y. 


Day classes in Aircraft Design 
& Construction 
Day & Night Classes in Aircraft 
Mechanics & Maintenance 


START MARCH 30. 


CASEY JONES SCHOOL 


OF AERONAUTICS 
Newark, N. J. 
Day Classes for Master 
Mechanics START APRIL 20, 


REGISTER NOW! 


Catalog and full information 
on request. 


AND DESIGH 
MECHANICS ANE 


‘CONSTRUCTIOy 
URSES ty qyRCRAFY C AANTENANCe 


These Ought To Hold F. P. 
for a While, at Least 


F. P,, of Bradford, 
Pa, asked for prob- 
lems. He might try 
these in his spare 
time. I suggest that he 
tackle the square first 
before straining a cell 
or two on the circle. 
Note to F. P.: If you 
solve the circle, slip 
me the formula, will 
you, Pal? K. G, 


There Wasn‘t So Much Wrong 
with That Picture, After All 


Several years ago you ran a contest “What's 
Wrong with This Picture,” and in one of the 
pictures you showed a man using a sweep 
brace and a steel drill for drilling a concrete 
wall to set a bolt or an anchor. Two years 
ago I had occasion to sheet the walls above 
my bench for tool supports. It meant drilling 
into the concrete and setting screw anchors, 
Just for curiosity’s sake I imitated the man 
in the picture and found that I could drill 
four holes out of five just that way—with an 
ordinary ten-cent iron drill in a sweep brace. 
Where there was flint rock in the concrete 
mixture, the drill would not cut and it took 
time even with a star drill and hammer to 
finish it.—C. R. M., Minneapolis, Minn. 


Fingernail Polish Will Hold 
Radio Dial Lights in Place 


Here's a “Radio 
Idea” I'm sure would 
be helpful to others of 
your readers: The 
‘small dial lights usual- 
ly loosen as a result 
of expansion and con- 
traction, and it is a 
bother to fish in a set 
and screw the light 
back so it will work. 
I find that putting 
fingernail polish or 
lacquer on the side of 
the socket and having 
it overlap onto the light makes a permanent 
lock—C. B,, Chicago, Il. 


THAT'S WHERE MY 
AIL POLISH, 
wus Gone! 


Please mention Porvtan Scrrxce when writing to advertisers, 


= 
NOW! More than ever WAR brings 2 io. growing need or men and women 


ho Plastics and how to use them in Defense work. 
‘The demand for synthetics in ordnance and armament will increase with tremen- 
dous ‘ever new opportunities for profitable careers. 


A kmowledge of Plastics can take you into many industries engaged in 


“PLASTICS INDUSTRIES TECHNICAL INSTITUTE 


PLASTICS INDUSTRIES } aa —e« 
TECHNICAL INSTITUTE , ~~ 


Nome. = 


a 


31-32 Queens Blvd. 515 5. Western Avenue 
Long Island City, N.Y. Chicago, Minols Adres 


You're in tune with the times when you ride @ 
Harley-Devidion. You go places in a hurry and cut mile- 
‘age costs to @ fraction of other travel. You conserve gos, 


for essential civilian service know they can d 
mounts for superior performance — just 
who ride Horley-Davidsons in America's arm: 


See your Harley-Davidson dealer — hove him tell you all 
about these world champion motorcycles, Lock over his 
special values in reconditioned models. 


= 

‘Send Coupon Now! 

J] taner-vavinson motor co,, Dest. 5, mi 
Send FREE copy of bi 
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WET CELLARS MADE DRY 


from the Inside! 


HERE water or moisture seeps in through 

cracks or porous spots in the cellar floor or 
walls, you can make and keep your cellar dry 
and sweet by filling the cracks and coating the 
moist surface with Smooth-On No. 7. 


LOW COST. . . PERMANENT RESULTS 


This is the one practical waterproofing that 
you can apply yourself, easily, from the inside, 
to wet or dry surface and with every assurance 
of thorough watertightness, even in the wettest 
seasot 

Excellent also for patching concrete floors, 
waterproofing garage, stable and washroom 
floors, brick walls. cisterns, septic tanks, water 
troughs, fountains. fish ponds, swimming pools, 
manure pits, ete, 

About 25 pounds of Smooth-On No. 7 are required for 
each 100 square feet of surface covered, and no ex- 
perience is necessary, Complete instructions on the 
package 


Sold in 5-pound cans and 2 


FREE 


40 PAGE REPAIR HANDBOOK 


25, 50 and 100-pound kegs. 


pense.” Every handy man 
for ruldance in sealing crack 
leaks of te.. tightening 
foose parts in metal, concrete of wood, ete. 


SEND THE COUPON 


IOOTH-ON MFG. CO., Dept. 
574 Communipaw Ave. Je 
Please send the tree 


book. with informa 
Smooth-on No. 7 


SMOOTHON NO7 
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A Second for the Motion 
‘on Tool-Making Articles 


Let me second the 
request of E.C.W., 
Sydney, Australia, for 
more articles on’ the 
making of tools. I 
think the ideal author 
of such articles would 
be Chester W. Wood- 
son. I have followed 
Mr. Woodson’s articles 
through a number of 
publications and have 
seen nothing that could 
come even a close second to them.—E. M.S. 
Long Island City, N. ¥. 


He’s Still Waiting for Plans 
for a Radio-Controlled Boat 


Recentiy I renewed my subscription to 
P.S.M. for fear I might possibly miss the 
article I have been waiting for—a radio-con- 
trolled miniature boat. Everything on model 
airplanes, but never anything on miniature 
boats. I think that radio-controlled boats 
could be quite as interesting as model air- 
planes. I have written a dozen or more let- 
ters here and there, trying to find plans to 
build a model boat suitable for radio control. 
If it were to be powered with an automobile 
battery and an electric motor, the boat would 
have to be designed to provide space for all 
this equipment and also not sink. If any of 
you fellows have had any experience with 
radio-controlled miniature boats, pass the 
information along to the magazine.—R. S.H., 
Barnesville, Ohio. 


Unbreakable Test Tubes of Plastic 
Would Cut Laboratory Costs 


Mvcn has been writ- 
ten about nonbreak- 
able transparent plas- 
ties. Why don't they 
make laboratory glass- 
ware for the amateur 
out of some inexpen- 
sive material of this 
kind, to reduce the 
danger and expense of 
breakage?—V. H. ¥., 
Geneva, Ill. 


GLASS TEACHES You 
JO BE CAREFUL, 
. ‘OR ELSE!" 
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‘Anybody who ever handles rough 

articles tm factory, farm 
‘will find the new Steet 
ager Guard protects fi 


ert or thumb from abrasions, 
Eats or blisters, Eauy om and off 
Worn oa aay Gnger or thumb, 
Hout or back. Made of durable 
{eather with lsstex bck for see, 
cool, tomfortable. fe. Only 10¢ 
each. Buy one or more mow and 
your fagers in br 
hg, sanding 


famous Steel-Grip product. 
INDUSTRIAL GLOVES co. 
> Famous indesyiat 652 Gorfleld Blvd, Danville, i 


42nd DEFENSE 


ENGINEERING “ courses 


YEAR 
Sheet Metal, Me 

t Bleetriclty Powe 

‘i 


Plectrich, Mechanieay, Structural, Archi 
B'S. Degree 3 Yee. Lov tuition 


‘Aeron 
Mfeit Eneineering. 


‘STUDY AT HOME 
Legally 


tine eorrection of 
ily tad at ‘Boewe 
Institute by ph Write 


ull ioformatton 
njamin 


Lea AUTO -DIESEL 
or RADIO -TELEVISION 


Indianapolis, Indiana. 


Ta A Fa Bl fy chaineznine,_ broadcasting, 
tion and pollce ‘radio, setvicin 
marine and Morse telegraphy taught 
Thoroughly.” 48. weeks" engineer- 


lng course equivalent to three years college radio work. School 
tutabiished 1874. "Ail ‘expenses low. Catslow free. 


‘The Dodge Institute, 503 Monroe St, Valparaiso, Ind. 


ai MONEY: MEN sn FREE 4 


PLASTEX INDUSTRIES, Dept 2, 1085 Washington Ave New York. NY. 


GREATEST AUTO REPAIR 


RIGHT IN YOUR OWN 
NEIGHBORHOOD 


Rpormoys demand for re: 
pele mane pace ee 
Be “Sore eae NS 
Bar antes oat fis 
Qe ants Teg 20 a 

any mite of he 
peer ete eet 
ie tar ese me, 

Sra et BENS 

SE Kaa at 

adh stannic 

Beal le eee at 

i rabeth a ip 

Wet robe? 


This PARTIAL Table of Con- 

tents Can Ont Hint a tho 
° 

This Boek’ on Help Vout 

Everything 


TUNE-UP. CHOKES 
CARBURETORS, PUMPS 
GAUGES, GENERATORS 
CLUTCHES, ‘BRAKES 
UNIVERSALS 

REAR ENDS, STEERING 


‘Drawings, Diagram 
“over 480" Charts “aiid ‘Tablest 
Like 150 Factory Books in ONE! 
Imagine a COMPLETE COLLEC. 

THON of" ACL official shop pro= 
SHOCK ABSORBERS dre manuals prepared by each 
Wheeis, Eve. Sar manufactarers own engi 
ey Gia Peers! “That's what Jou GET in 


Bhi boot! 
TORQUE WRENCH ‘Defense hag drafted thousands 
READINGS rien th se 


of Skilled mechanies, HUNDREDS 
VALVE MEASUREMENTS 


‘OF JOBS are waiting right n 
COMPRESSION PRESSURE 


for ‘men. who ‘ean. sep in and 
ERCINE CLEARANCE {ake thelr places, Now, when the 
WAIN & ROD BEARING. 


SLSreurty ae 
JOURNAL alt . 
wie aN 


SEND NO MONEY 
CAPACITY CHARTS, ETC. | Simply £111 out coupon below, 
ELECTRIC SYSTEM 


Mall’ it TODAY. Your copy” of 
FREE WHEEL, OVERDRIVE | MoToR's 1042 Factory Shop 
Flutp COUPLING, ETc. | Manual will ‘be “nent at once, 
TORPEDO BODIES 


Hee arate ee 
FENDERS ie 


SE fe cat 
SooK, winoows, rors | Hecersenus sea tay, 
Published by MaTOR, the Leading | Sooner, rush thls now to: Maton 
Ieemre demesne | 50K Benson ea 


‘Avex New. York, 
RUSH THIS COUPON TODAY! 


‘MoToR BOOK DEPT.,. Room 2510, 572 Madison Ave., New York, N.Y. 
Rush me MoToR's 1942 Factory Shop Manual. T will pay postman 
$4 plus few cents C.O.D. Unless fully satiated, J'may return 
Mont istnia'T es dor fel‘Seeund’ Borden’ Pice'b, cash 


NAME. 
ADDRESS. = 

crry. STATE_ 

YOUR JOB: 


(Oy Beh Pare He pasing £4, (Piece, money order) WITH this 
coupon. WE Will then pay all postage. Same Guarantee 
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Radio 


BEGINNERS 
Simplified 


Every radio operation from 
imple soldering to trouble 
shooting, to building and im- 
proving marvelous long and 
short wave sets, is made so sim- 
ple and clear that you just can- 
not fail to understand many 
things that may have puzzled 
you before. A few minutes a 
ay with this manual will teach 
you what it takes years to learn 
without it. Prepared by techni- 
cal radio experts who KNOW 
how to explain things for non- 
technical radio enthusiasts. 


How To Test, Build, and 
Service RADIO SETS 


Simple tools needed, soldering 
simplihed, hi in, voltay 


peakers, pola 

i ao Kinks and 
short’ ‘cuts, “space-winding -€o 

king plug-in’ coli formes wiri 
binding 

antenna 


ervicing and trouble- 
he short waves, Building 
ind. short-wave 

‘of ‘information, 

‘nd complete detailed 
Stantly finding any point, fact or in- 
formation you want to know about. 


Satisfaction Or Money Back 


Send No Money NOW 


POPULAR SCIENCE MONTHLY publishes ‘his 
book. Do noth because WE 


fend your money back to you. Cloth bound, 255 pages, 
hundreds of simplified drawings and diagrams. Send no 
Pay the postman 


money now unless you prefer to. 


POPULAR SCIENCE MONTHLY Dept. 42 
353 Fourth Avenue, New York. 

Send me the NEW book, RADIO EXPERI- 
MENTER and BUILDER. I will pay postman $2.00 
plus a few cents postage when the manual arrives— 
Jou GUARANTEE that if 1 am not satished with it 
You will refund my money if I return it within ten 
days.” (If you prefer to pay now send $2.00 with order.) 
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Booklet of Garden Furniture, 
Fireplaces, and Pools 


"S patriotic as well as good sense nowa- 

days to conserve gasoline and rubber by 
finding your recreation at home. Are you 
making full use of that strategic center of 
enjoyment—your garden? An outdoor fire- 
place, a well-planned pool, or attractive fur- 
niture may enhance its value as a lounging 
spot a great deal. Our 20-page booklet, 
Garden Fireplaces, Furniture, and Pools (35 
cents), is chock-full of useful information 
and practical designs for accessories that 
will make any garden more livable. 

If you are a boating enthusiast, a model 
maker, or a home-workshop fan, our tested 
blueprints will make your hobby more fun. 
Some of the many plans available are listed 
below; for a complete list, or for an illus- 
trated folder of boat blueprints, send a 
stamped self-addressed envelope. 


MISCELLANEOUS 


Auto Ski Rack, Turned Flower Basket, Ornament 
‘al Miniature Wheelbarrow. Steel Punches, 414A § 25 

Bronze Hammer, Rolled-bdke Metal ‘Tray, Table 
Centerpiece for Easter (rabbit hitched to wak> 

Folding Wail Brackets (turned), ‘rebie-Cief Bud 
Vase (metal or plastic), Vacuum Cleaner At- 


tachment Rack, ‘408A 25 
Homes ‘Tray, Modern Book Ends, “Machinist” 
‘Hammer, Lathe Dog, 412A. 2s 
Indoor-Gamme Kit (portable), Tiluminated “House 
‘Number. 416A. 2 


Sewing ‘Table (Swedish "des 
Plumb Bob, Danny Drake 


i. two" drawers) 
lace-Card Holde! 


au1A 25 
Surface Gauge, Knitting “Bax “(stands “on leis) 
"Table-Tennis Paddle Press, 4134. 25 
Workbench for Home Shop, 24" by 68 by siK* 
Bigh, "405. 25 
FURNITURE, 


Combination Beneh and Tilt-Top Table, (no turn- 

ing). 11. 25 

Early “American Siyie Bnd Table, 3614 25 
ireplace Screen (Brass and wrought iron), Bed 

je Cabinet and ‘Trinket Box, 330A. 25 

Bours ‘Leaf Card of Occasional Table, 230A 

Table, 3 6" diameter, cireular top with 

wves-up. no’ turning. 24 2 

‘Tavern Tabie and Scroll Mirror, 108, a) 


(Continued on page 24) 
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Don’t throw away 
} old paint brushes 


Make them like new with \, 
Cabot’s Brush Cleaner — 


Soot Grete eos nem emis, AZ S 


INVENTORS 


CABOT’S BRUSH CLEANER 
STATE COLLEGE 


B. S. Degree in 21 Years ON HOW TO 


sche eas PATENT 2.2 SELL 
og Paiesecitas YOUR INVENTION 


Aircraft ‘nstruments Explained! 


ACT QUICK—DELAY CAN 
BE DANGEROUS 


It te commercially 
to prow rom it 


TRAN TOR oa 


> ELECT! 


weee rials patent 
be. 


How to make your 


CLARENCE ‘A.OBRIEN 
workshop pay dividends We HARVEY B JACOBSON 


egistared Patent Attorneys before the Us 
-D Adams Building, Washington, D. C. 


Please send 
Yon form FREE. 
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Plans for Tested Projects 


(Continued from page 22) 


‘Tea Wagon (removable tray and drop leaves) 20” 
by 30" top (turning), 13 25 

Tile-Top Tables (wood and metal), 249A. 23 

‘Two Sewing Cabinets, “Priscilla (with turning) 
‘and Modern (turning optional), 31 25 


BOATS 


Jong, weighs 750 Ib., may be 
10 hp. outboara ‘oF Inboard 
1 


pet y Boat, 11’ 2°” iong.”canvas-cov= 

red for outboard motor oF rowing, Gsi-Fe 50 

Cruising Sailboat. 19” long, welghs 100 Ib., Mar 
‘con! sloop rig; can be used with 1 to 4 hp, in- 
board or outboard motor, 400-401-403-403-104-R. 2.00 


Inboard ‘Boat, 19" long, for motors from iy to 

'5-h.p-; can also be rowed, 361-385-R. 15 
Kayai, ig’ Canvas-Covered ‘Canoe, With sail, ei, 

ai9s-9iR 1,00 


eal kit 13° @ lon, "weigh B38 ib. "Yor 


10 16-h-p. Outboard motors, 46S-R, 50 

Midget Boat or Pram. #" long, welghs 78 ib., for 
oars, sail, or outboard motor, 339i 90 

Motorboat-Rowboat, 13° lonk, decked hull, for tise 
‘with outvourd or inboard drives, 147-R- 


Tong, 148-R. 
Ka 


Plywood Dinghy, #" 7° long, weighs 60 to 78" ib 
fan be rowed. sailed, oF used with small oui= 
Board motor,” S81-388-R. 

Racing, Runabeit, 13) aeplais hydroplane Yor Olt? 

62 


board motor, 261-2 5 

Racing Sallboat BLACKCA, ii" 4 "long, Weighs 
250 1b. Mareont rigged, 321-822-323. 

Runabout, "18" 6" long. welgha 550 Ib.. Gan” be 
Used with outboard or Inboard motors’ of {rom 

AT6-AT7-T 1.00 
‘weighs 200'1b:7 has fast’ aikim= 

ish Dull,” 314. 50 


"I dreamt I forgot to spring-clean 


Rowbdat, 0" a” iong,” two” wections 


is Weighs 60.'1b-."ail-Wood. construction; “ean be 
my radiator with Sani-Flush sport Runabont, 9° 8° long. for amati outboard 
o-fe 


maton, weighs’ 100". Bb. S10:F0 
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with water. Sani-Flush is thorough. Use Covered Wagon, 3415" "jong, 118-119-130-R, 100 
it yourself, or ask your service station. Seer UAE DANAE, 2 oe SC 
Tests have shown Sani-Flush harmless Elizabethan Galleon REVENGE, (21° pill, iid® 
to engine or fittings, used according to Liner QUEEN MARY. 10%" hull, 253 28 
directions on can. It's in most bathrooms New Bedtot Maleboat, with ‘complete equip- 
ents 42 ong, age 50 
for cleaning toilets. Sold in grocery, drug, NOURMAHAL. Sache 8G" hui 376. 4 
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: US" Battleship TEXAS, 3" hui, 
Products Co., Canton, Ohio. ene oe 
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“HOW TO PROTECT, FINANCE and SELL 
YOUR INVENTION” 
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BOOK disclose 
‘iSyour Invention is patentable and 


OTHE FIRST STEP" 


‘The first step in getting your inventio 
Make dated record of Wt on our 


imiicbiaba SERRE rere tae aa oaa eed ete 


“PROTECT YOUR INVENTION NOW!” 


We have many Jetters in our files from manufacturers request- 
Ing Inventions. Today's demand for new devices {x tremendous 


Mhefore another steps in ahead of you and walks away with 


“HOW WE CAN HELP YOU” 


Get full facts now—another inventor getting ahead of 
‘itn atest "may-tean you fone Si Saf coupen 


joday-—a Je stamp: may lift your present 
Come to early’ future security! 


ARTISTS MAKE MONEY 
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And other men with ideas 


MERICA'S Defense, Production program pre- 
sent LDEN ‘OPPORTUNITY for 
Yentors with practical, workable ideas. ‘Stan 
facturers are ‘crying. for speed—for ‘substitute 
inaterials-for short cuts in operations and tm= 
rovements. in production machinery. In. every 
me, government priority is fast forcing hou 
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firgent demand from practic: 
iige""for “inventive ‘talent. "Do 
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Our Business is to Help You 
Son tacgrtnee scene orevatsssint hap Soon 
Inthe ‘business of ‘helping “inventors. " During 
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‘anisms; others have been. small,” practical 
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the inventor of today.” Here in Washing! 
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Fx quick rele from itching of ecaema. pimples athlete's foot, 
scales, scabies, rashesand other externaly caused skin troubles, 
{Use world-famous, cooling, antiseptic, liquid D. D. D. Preserip- 
tion. Greaseless, stainless. Soothes irritation and quickly stops 
the mos ntene itching 0 trial Bote prove It or money 
back. Ask your druggist today for D, B.D, PRESCRIPTION. 


GET A GOVERNMENT JOB 
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. POSTAL. *eeeeee eee 


FRANKLIN INSTITUTE Dept. H-248 Rochester, N.Y. 

xe, copy of 82-page book, 
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to qualify for them. 
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Have you a useful, non-military invention for sale? Practical 
mew ideas Srgenety needed by manufacturers and consumers. 


‘We have successfully helped inventors for over 17 years in selling their unpatented 
ideas to manufacturers, with positive safeguards under Federal Court decisions. Send 
for complete information about this co-operative association 

Experienced staff to give you personal service. References: Dun & Bradstreet, 
Thomas’ Register of American Manufacturers, etc. 


CHARTERED INSTITUTE OF AMERICAN INVENTORS 
DEPARTMENT 3, BARRISTER BUILDING WASHINGTON, D. C. 
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UP TO THE MINUTE 
1942 EDITION 


THIS NEW 1942 
PRACTICAL 


ARC 208 
WELDING Packed jam full ofthe 


fatest in are welding 
technique, new equip- 
ment, rods and newest 
welding applications, 
including 192 pages of 
practical lessons, 


A BOOK YOU 
CAN'T AFFORD 
TO BE WITHOUT 


W's an investment that 
will pay you bigger 
dividends and increase 
your profit and income. 
00 Don't delay, 
$ post. | *2nd for your 


copy today! 
PAID 
Everyong interested 
‘Gre welding NEEDS this new book! 


Worth Hundreds of Dollars 
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Don’t pay several hundred dollars more than necessary 
when You build a home! Buy {t direct from our mill at 
gur-low factory" price, We ship you the material 

ht, ready Yo erect. "Paint. glass, hard 


heluded in the pfice—nb extra 
font. Plans furnished-—also come 
jons._ No, wonder our customer 
f a ‘hem a0’. to 40", compared 
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\ EXTRAS CUE FREE 
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INVE NTORS 
FREE Patent Facts 


first and 
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advice on patent pro 
tatial to good results 
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Explain everything youn 
Know about protecting and co 
elalain idea. Prompt 
onidentiaf service “anit 'reauits, 
Booklets’as shown and Special 
"Gertipcation of Invention’? form 
(covers firat important” patent 


‘Send posteard for our free 
‘Thousands of bargains. Add 
HALDEMAN-JULIUS "CO. 
Deol. Desk M857. GIRARD. 


iC. A. SNOW &CO. 


To Master, this New 1942P-A 
21 Major Improvements 

@ Just touch a key and blow nor- 

mally; you can’t miss. So easy, and 

such beautiful tone. Nothing to 

compare with these new P-A Saxe 

Clarinets, Trumpets, and other P-A 


o_ Man Tats 
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instruments. Fullyguaranteed;your 
success assured. See your music 
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STUDY AT HOME 
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and Trims Lawns 
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Easy Operation 
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users of MontaMower. All the drudgery and noise 
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‘Write at once for guarantee information and literature. 


MONTAMOWER DISTRIBUTING CO. 


326 Houseman Bi GRAND RAPIDS, MICHIGAN 
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ELECTRICAL TECHNICIANS “zeny 


In industry—in Army and Navy—electrical Qualifies graduates t0 enter all branches 
technicians win better jobsand ratings. Bliss of electrical, work; aids. advancement. 
training combines theory and practice in Bliss Sa Sp faee aac bald 

‘and laboratory. Scudents con-  fechnictans, supervisors, engineers: hold 
. -  fumfeacions and sleerical work, Born 
, sforme ny; campus. 90ch Year begins Sept. 30- 
Practical mechanical drawing included. wand Catalog. 
REGULAR COURSE COMPLETE IN ONE SCHOOL YEAR 
104 Takoma Ave., Washington, D.C. wid 


GREAT HLA, Si MLGHT IOLA 


GIVES FREE USE OF BOTH HANDS! 


Rex Ristlite snaps on like a wrist- wherever flashlights are sold. 
watch! Throws 500 ft. beam. A Flashlight Company of America 


boon to mechanics, car owners, Dept. P__Jersey City, N. J- 
sportsmen, housewives, Army 

@ Wary men! GE. pre-locused ALSO STANDS ALONE AT 
bulb. Light colorful plastic. 98e— ANY ANGLE 7 
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Business Training 


‘Your opportunity will never be bigger than your 
reparation. Prepare now and reap the rewards of 
carly success. Pree 64-Page Books Tell How, Write 

for book you want, or mail coupon with your 
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(Business Mam’e 
‘Business Corres. 


Esper Bookkeeping 


LaSalle Extension University 


‘A CORRESPONDENCE 
Dept. 483-8 INSTITUTION Chicago 
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When You Say “Webster's Dictionary 
You MEAN the MERRIAM-Webster 


Accept Nothing Less Than 
the “SUPREME Authority 


flodary. Provides information in all branches of know! 

The suiheriy in courts, collages, newspaper olf 
pared by 207 of the world's foremost 

Entries; 9,380 pages. 12,000 terms illustrated. Ask’ Your 

bookdealer, or write for free illustrated pamphiel. 


G. & C. MERRIAM CO., 849 FEDERAL ST., SPRINGFIELD, MASS. 
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Electra Name Ether 


Se searing 


We can buy it for you 
IN THAT DISTANT CITY 
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e will buy it and see that it is shipped to you 
‘Ask for details at any Western Union office. 
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“TO PROVIDE FOR THE COMMON DEFENSE, TO PROMOTE THE GENERAL WELFARE” 


Reykjavik off the port bow! 


ONIGHT, somewhere at sea, a man stands on the 
bridge of a freighter with the life line of a nation 
in his hands. 


He is straining his eyes for sight of one of those 
islands which are our country’s first line of defense. 
‘To these islands must be transported huge quantities 
of munitions and food. And the only answer is ships, 
ships, and more ships. 


How is America meeting this tremendous respon- 
sibility? You'll get a fair idea at such great factories 
‘as the Westinghouse plant where the machinery 
to drive many of those supply ships is being built, 
or at the huge Westinghouse-operated Maritime 
Commission plant which is now being erected 
alongside it. 


The “know how” that works 24 hours a day 


There, in these factories, is a dramatic example of 
how Westinghouse “know how” is doing a job for 
National Defense. 

What is this “know how"? It is the ability to get 
things done in the best possible way—learned in 
building products for the general welfare and now 
used in building materials for the common defense. 


‘The same skill and ingenuity that are building 
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those turbines for the merchant fleet, not long ago 
built more efficient electric refrigerators and wash- 
ing machines. 

At 17 Westinghouse Divisions, and in the plants 
of more than 300 sub-contractors, our energies are 
almost exclusively concentrated on the creation of 
$400,000,000 worth of defense materials. It's our 
way of speeding the day when our “know how” 
will be serving you again—in the home, the farm, 
and the factory. 


Westinghouse 


For the Common Defense 


Armor-piercing shot 
Bomb fuses 


Navy ship turbines and gears 
Lighting equipment 

Naval Ordnance 

Airplane generators 


Generators 
Stokers 


Motors and Controls Electric Refrigerators 
These lite mention only some of the many thousands 
‘of Weatinghowse products 
se Electric & Manufacturing Co., Pittsburgh, Pa. 
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The microchemist, o Gulliver of modern science with Lillipution equipment 


Cera CIMEETP 


SOLVES BIG INDUSTRIAL PROBLEMS 


By KENNETH M. SWEZEY 


ORKING with pin-point quantities 

of materials, manipulated in thim- 

ble-sized Leakers, flasks, and cru- 
cibles, microchemists of the Westinghouse 
research laboratories are solving big prob- 
lems. 

Analyzing coatings of common rust, cor- 
rosion, and tarnish, as well as monomolec- 
ular films of unknown composition, these 
experts in “vest-pocket” chemistry have in 
three years helped defeat more than a hun- 
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dred invisible enemies that once marred the 
appearance and efficiency of electrical ap- 
paratus. From vacuum tubes in your radio 
to 1,000-ton electrical machines at Grand 
Coulee Dam, Westinghouse equipment has 
been benefited by microchemical discov- 
eries. 

Like a giant Gulliver towering above ap- 
paratus smaller than the tip of his little fin- 
ger, Dr. E. Bruce Ashcraft, rangy, slow- 
spoken Texan, conducts this amazing labo- 
ratory. As a boy of 13, some 20 years ago, 
young Ashcraft found his first love for 
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in industry, revealing the causes of 
electrical and mechanical trouble due 
to defects too minute to be analyzed 
or even detected by ordinary chemical 
means. Often films too small to see 
turn out to be oxides, sulphides, or 
chlorides produced by the atmosphere 
and causing current leakage in insu- 


Not toys—the funnel, beaker, 
for dry and liquid weighing, crucible, 
‘and "boat" are real chemical opporatus 


chemistry with a toy chemistry kit. To- 
day, an industrial chemist of first rank, 
he pursues chemistry as a serious busi- 19 an insulator surfoce for porticles of film 
ness, and with apparatus and amounts of to be analyzed in a trouble hunt by the microchemist 
chemicals far smaller than the toys of 


his childhood. 
One of the tiniest pieces of apparatus 

is a weighing bottle, complete with 

ground-glass stopper, that holds just a 

few grains. Glass beakers range from 

the size of a pea to that of a small thim- 

ble. Porcelain “boats” and crucibles, in 

which chemicals are fused, run even 

smaller. Tiny retorts must be held over 

miniature flames by tweezers. Medicine 

droppers and capillary tubes with hair- 

breadth bores are used to apply reagents 

and transfer liquids. 
Dealing in specks and grains, he 2 

watches many of the reactions under a 

magnifying glass or microscope. So small 


are the amounts conjured with that they 
are weighed on scales sensitive to one 
millionth of a gram—one forty-thou- 
sandth the weight of a drop of water, one —_Part of the powder is gathered in a capillary tube, 
sixty-thousandth that of a pin. ond solvents are tried until the proper one it found 


‘Modified only by the size of the speci 
mens dealt with, no instrument or tech- 
nique is barred. Microscope and spectro- 
scope work hand in hand with beaker 
and balance. Sometimes electricity is 4 
called on for aid. By electrochemical 
means, for instance, copper weighing a 
millionth of a gram has been determined f 
in a specimen weighing six millionths of 
gram. As little as one twenty-fifth of a 
millionth of a gram of arsenic has been 
determined electrically. 
‘This laboratory of microscopic research ~~ 
meanwhile has become an important tool 
50 


and a mortar the size of a thimble are 
used in grinding the scrapings of film still finer 


lators or partial insulation where perfect 
contact is essential. 

In one especially noteworthy example, Dr. 
Ashcraft was called when radio engineers 
became puzzled by the falling off in efficien- 
cy of radio vacuum tubes. Ashcraft, sus- 


pecting minute amounts of silica, guarded 
against the presence of even microscopic 


A drop of the solution is put on a slide. A reagent 
is added and identification made under a microscope 


ighed in 


To find the amount prosant, qraing are weig 
ith forceps 


bottle so small it must be handled 


Carbonate is then mixed with the weighed dust in 
@ tiny crucible and they are fused over a flame 


particles of that substance in his reagents. 
Even the tiny amount dissolved from the 
glass of a bottle would have nullified his 
experiment. The water for his analysis was 
therefore stored in a platinum bottle. Tests 
on minute bits of filament showed that spots 
of silica had been splattered on them from 
the heated glass of the tube. 


One of the fi 
articles used in 
microchemistry is 
the bottle shown 


It is for precise 
weighing of dry 
porticles which 
change in weight 
through exposure 


8 


LOCKHEED P-38 “LIGHTNING” is:one of our 
Army's twin-engine fighters designed for 
escort service and spetiol missions. Armed 
with a 37-mm,corinen and four machine guns, 
it carries auet@w of one or two men. For work ot 
very:high altitudes, it has turbo-superchargers 


By CARL DREHER 


ERE is a U. S. Army 

fighter plane—the Lock- 
heed P-38—which, viewed 
from a certain angle, looks 
like three airplanes instead 
of one, until you see that it 
consists of a fuselage mount- 


ed between two slim engine 
nacelles and two sets of tail 
surfaces. Here is another- 
the Republic P-47B—packing 
about the same weight and 
wallop as the P-38, but utter- 
ly different in size and con- 
tour, with a single engine s 
large that it dwarfs the rest 
of the plane. And still others, 
sme of more or less “con- 
ventional” design like the 
Curtiss P-40's, with the pilot 
sitting amidships behind the 
engine, or the engine in back 
of the pilot as in the Bell 
P-39C, or with pusher pro- 
pellers like the Bell YFM 
They differ in what can be 
een and more in what cai 
not be seen—in 4 fuel 
tanks, superchargers, and 
auxiliary equipment—and yet 
ne of them is a U. S. 
fighter and nothing 


Why should planes in the 
same general category, flown 
by the same service, show 


With its tricycle londing gear and odd arrangement of central fuselage ond twin engine nacelles, the 


P-38 presents a strikir 
engine fighter, the 


such variations in design? One reason is 
that development is proceeding at a very 
rapid pace, and a lot of good ideas are com- 
peting for supremacy. But a more com- 
pelling reason is the complexity of the 
problems which call for solution. After all, 
to say that a plane is designed to fight is 
pretty vague. When—by day or by night? 
‘Where—at 30,000 feet altitude or 3,000? 
Whom—is it to attack enemy bombers or 
protect friendly bombers? When such 
questions are asked it becomes evident that 
the fighter plane must be designed for one 
or two fairly specialized jobs. 

When we survey existing models of fight- 
ers on this basis, a more or less logical 
pattern of design and development begins 
to emerge. There are three principal types 
of fighters on the basis of range. The inter- 
ceptor is designed for operations close to its 
base. The pursuit plane for night fighting 
and extended day operations requires a 
considerably longer range, while heavy 
fighters for escort duty with bombers cover 
still greater distances. 

First, the interceptor. The name indicates 
what its job is—to get off the ground on the 
shortest possible notice, climb with the 
greatest possible speed, and scare off or 
shoot down bombers, if possible before they 
can reach their objective. It is essentially 
a flying machine-gun nest—a small, highly 
maneuverable plane with a big engine. The 
engine must be big to get the plane up 
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contrast te most other American fighter planes, The Army has one other twin- 
Il YFM-IA Airacuda. Weights of two-engine fighters are 11,000-14,000 pounds 


there fast and to give it the advantage 
over the bomber in speed—which, nowa- 
days, calls for 400 m.p.h. and up. 

The interceptor is an inherently limited 
type of plane, capable of carrying only a 
few guns, no great amount of ammunition, 
only enough gas for a few hundred miles 
of flight, and one man to do all the work of 
piloting and shooting. For the interceptor 
pilot the motto is, If at first you don't suc- 
ceed, give up and fly home. He just hasn't 
the ammunition or the fuel to do anything 
else. And there is no point in sending him 
up unless the general locality where he will 
meet the bomber is pretty definitely known. 
For all these reasons the interceptor is es- 
sentially a daylight weapon. 

But because the interceptor can do deadly 
work when the conditions are right, bomb- 
ers fly mainly at night. The night pursuit 
plane does not need the high maneuvera- 
bility and top speed of the day interceptor. 
It is not going to engage in a dogfight. On 
the other hand, it needs much more gas 
capacity, for ordinarily it will take some 
time to find the bomber. For this purpose 
the night fighter is equipped with some 
form of long-range detection device. Even 
after the bomber is located and sighted, 
considerable stalking time must remain in 
the gasoline tanks. When the opportunity 
for the kill finally presents itself, the pur- 
suit plane must close in and do the job 
quickly. 
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One of the engine housings of a P-38. 
The holes eath it are openin 
for an air scoop that cools the oil 


Day interceptors are almost 
always single-engine planes. 
For a given amount of power 
a single-engine plane is more 
maneuverable than a two- 
engine plane, Night fighters 
may have one engine or tw 
The multi-engine fighter may 
also be advantageously used 
in extended day pursuit opera~ 
tions. It carries considerable 
armament in the form of 
20-mm. cannon or larger, and 
machine guns of .30 and .50 
caliber, The crew normally 
consists of two men. Such 
planes are suitable for patrol 
work and long-range hunting, 
and also for escorting friendly 
bombers. 

The design of fighter planes 
is conditioned as much by 
bomber performance as by 
the characteristics of other 
fighters. It is the bomber which works 
destruction on land and sea, and the ulti- 
mate function of the fighter is to down 
bombers. The fighter tackles an enemy 
fighter to put him out of the way so that 
he or someone else can get a whack :t a 
hostile bomber or some similar flying ob- 
jective. 

‘The way in which bomber design affects 
fighter design is: well illustrated by the ap- 
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To counteract the heat 
from the liquid-cooled 
Allison engine, a big 
scoop on each tail boom 
drags in a hurricane of 
sir. When the P-38 is 
used for observation, @ 
camera is installed in 
‘one of the toil booms 


plication of superchargers, first to bombers, 
then to pursuit planes. A gasoline engine 
normal; loses power as it gets into the 
rarefiea atmosphere of the higher altitudes, 
where the cylinders gulp in less air for each 


piston stroke. This loss can be counter- 
acted by increasing the size of the cylinders 
—to which there is a limit—or by super- 
charging. The original Boeing Flying Fort- 
ress had a top speed of 250 m.p.h. at 13,000 
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feet with its four motors wide open. With 
the same motors supercharged, it is good 
for more than 300 m.p.h. at 20,000 feet, and 
it can cruise comfortably at 245 mp.h. at 
30,000 feet. ‘The same thing must be done 
for fighters intended to operate at high alti- 
tudes, but it is harder because of limited 
space and weight allowances, 

With the above considerations in mind we 
can discern the general design pattern of 
our current Army fighter models. Almost 
all the types to be described have proved 
their merits in actual combat. Naturally 
some are better than others. A few will fall 
by the wayside, others will undergo further 
development. Later models will be quite 
different from their prototypes, and a lot 
better. 

Typical of the one-engine, one-seat fight- 
ers designed for sea-level operation—which 
means between sea level and an altitude of 
about 20,000 feet—are planes like the Bell 
P-39 Airacobra and the Curtiss Hawk line. 
The P-39C is powered by a 12-cylinder, 
1,150-h.p., liquid-cooled Allison motor which 
drives a three-bladed tractor propeller 
through a 10-foot extension shaft. Landing 
gear is of the tricycle type. The armament 
consists of a 20-mm. cannon in the pro- 
peller hub, as well as light and heavy-caliber 
machine guns. The weight of the plane, 
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GERMANY’S MESSERSCHMITT ME- 
At left matched with comparable Allied 
planes, our P-40 and the British Spitfire 


Reprinted from 
“The Aeroplane” 


Spon 33M. Oin, Length. BAe 
Wing Area (net) 164 sa. ft. Track 7 ft, 0 in, 
‘Weight Empty 4,740 Ibs. Weight Looded. 6,000 Ibs. 


loaded, is 7,380 pounds, this includes sufi- 
cient ammunition for fairly sustained fire. 
‘The range at the most economical cruising 
speed is 1,100 miles, which is very good. A 
plane with these characteristics is more 
than a match for the equivalent Messer- 
schmitt, the Me-109F, and approximately 
equal to the British Spitfire. But only up 
to about 16,000 feet. 

‘The later Curtiss Hawks are designed for 
somewhat higher ceilings. The current mod- 
el stems from the original P-36, through the 
P-37 and the more highly streamlined P-40D 
and E. The earlier P-40's compared favor- 
ably with the older Spitfires and Hurricanes; 
the latest type is believed to equal or excel 
any of the European fighters. Increases in 
speed and high-altitude performance have 
been achieved in spite of greatly increased 
armament, ammunition loads, and armor 
plate. 

U. 8. Army fighters specifically designed 
for high-altitude operations —between say 
16,000 feet and the present effective ceiling 
of about 35,000 feet—include the Republic 
P-43F Lancer and the same company's 
P-47B Thunderbolt. The P-43F is powered 
with a Pratt & Whitney Twin Wasp 1,200- 
hp. air-cooled engine. The loaded weight 
is slightly less than that of the Airacobra— 
6,900 pounds, Armament consists of large 
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SEN PLATING 
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and small-caliber machine guns. The com- 
panion Republic pursuit plane, the P-47B, is 
at present the most powerful of American 
single-engine, single-seater fighters. The 
motor is a 14-cylinder, 2,000-h.p, Pratt & 
Whitney radial, driving a four-blade pro- 
peller. High-altitude performance is ob- 
tained by means of a turbo-supercharger. 
This plane is said to have reached a speed 
of 680 m.p.h. in a power dive. 

The U. S. Army has two twin-engine 
fighters for escort service and special mis- 
sions. One is the Lockheed P-38 Lightning 
and the other the Bell YFM-1A Airacuda. 
Both are armed with cannon and machine 
guns. The P-38 is the faster of the two, 
while the YFM has much the greater range 
—some estimates run as high as 3,000 miles. 
The P-38 carries a crew of one or two, the 
YFM a crew of five. For high-altitude serv- 
ice these heavy fighters are equipped with 
turbo-superchargers. Weights of two-en- 
gine fighters run around 11,000-14,000 
pounds, as compared with 6,000-8,000 
pounds for single-engine fighters. 

‘The U. S. Navy uses air-cooled engines 
for its carrier-based fighters. Such planes 
must be equipped with arresting hooks 
which engage horizontal cables on the car- 
rier deck to bring the plane to a quick stop 
in landing. This calls for stronger and 
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380 m.p.h. ot 2,000 ft. 
Ronge._. 370 miles at 307 m. p.h. 
Service Ceiling ‘Approx. 40,000 ft, 


= AC. Vertical ond horizontal pin joints for 
D. Horizontal sia for front fx of wing. 
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@——"T" shoped fuel tank (rvbber bog In 
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heavier undercarriages. The wings of some 
of the later types fold so that more planes 
may be accommodated in a given deck 
space. Gasoline capacity is at least 50 per- 
cent higher than in land-based planes of the 
same type. In spite of these handicaps, 
naval fighters are nearly as fast as the 
equivalent Army aircraft and the service 
ceilings are about the same. 

Principal naval fighters are the Brewster 
Buffalo (F2A) and Grumman Wildcat 
(F4F). The latest model of the latter, the 
F4F-3, is a single-place monoplane powered 
with a 1,200-h.p. Pratt & Whitney air-cooled 
twin-row engine. Its cruising range is about 
1,000 miles. Most efficient operation is at 
20,000 feet. Normal armament consists of 
four .50 caliber machine guns. For light 
dive-bombing operations two 11-pound 
bombs may be carried. This plane is said 
to have been dived at over 500 m.p.h., but 
another Navy fighter, the Vought-Sikorsky 
Corsair, F4U-1, is even faster. The Navy 
also has an experimental two-engine fighter, 
the Grumman Skyrocket (XF5F-1). 

It is interesting to compare these Ameri- 
can fighter planes with European models. 
The German Messerschmitt Me-109F is in 
the same class as our latest P-39's and 
P-40's. It is powered with a 1,150 hp. 
Daimler-Benz DB-601N motor, liquid-cooled 
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andsupercharged for 
a 40,000-foot service 
ceiling. The speed is 
362 m.p.h. at 13,000 
feet, and 380 m.p.h. 
‘at 21,000 feet, the 
latter being the top 
speed. Range is 370 
miles at 307 m.p.h. 
(1.2 hours), and 600 
miles at 262 m.p.h. 
(28 hours). The 
principal novelty of 
this fighter is a Mau- 
ser 15 or 20-mm. 
cannon firing 900 
rounds per minute— 
just below the nor- 
mal rate of fire of a 
modern machine gun. 
Loaded, the plane 
weighs 6,000 pounds. a ttomawne rmone 
It is said to have ee 
been especially de- 
signed for dogfights 
and admittedly has 
a faster climb than 
the British Spitfire, but the latter has shown 
better maneuverability in encounters. 

‘The British Beaufighter I is a two-engine, 
two-place fighter adapted from a medium 
bomber. Each engine is rated at 1,400 h.p. 
‘The armament is very heavy—four fixed 
cannon in the fuselage and six fixed ma- 
chine guns in the wings. The maximum 
speed is fair—330 m.p.h., and the service 
ceiling is 29,000 feet. The opposing Ger- 
man fighter, the twin-engine Me-110, has a 
higher top speed—365 m.p.h. Another Ger- 
man twin-engine fighter, the Focke-Wulf 
FW187, with about the same maximum 


This idealized drawing shows how the turbo-superchor: 
gases drive a turbine which operates a blower to raise air pressure ot intake 
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RADIATOR "G” TO COOL IT AND 
TEN TO CARBURETOR “H” 
ANO INTAKE MANIFOLD “I 


En 


works 


speed (at 20,000 feet) is said to have a 
service ceiling of 39,000 feet. Equivalent 
American two-engine fighters like the Lock- 
heed P-38 are believed to be superior in 
speed, climb, and hitting power. 

‘The designer of a modern fighter plane 
strives for maximum speed, power and alti- 
tude performance, maneuverability, fire 
power, and armor protection. Speed, to pre- 
vent the enemy fighter or bomber from es- 
caping by diving or straight flight. Power, 
to prevent the enemy from escaping by 
zooming, and maneuverability so that he 
cannot elude his pursuer by a sudden change 


HOW AMERICA’S FIGHTER PLANES STACK UP 
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Said to be the world’s fastest 


Whitney radial 14-cylinder power plant thot dwarfs the rest of the plone. O: 


in direction, Fire power is vital so that 
the enemy may be put out of commission 
in the few seconds of close engagement. 
Since the enemy has exactly the same pur- 
pose, the best possible armor protection 
must be provided. 

Almost all the basic factors—speed, pow- 
er, altitude performance, weight, etc. are 
tending to rise. Speeds are or will soon be 
between 400 and 450 m.p.h. at altitudes be- 
tween 20,000 and 35,000 feet. This means 
that the airplane must be as small as pos- 
sible to reduce drag. Weights, nevertheless, 
are increasing because of ordnance, armor- 
protection, and engine requirements. 

Supercharging is essential for efficient op- 
eration at high altitudes. Two general types 
of superchargers are at present available— 
centrifugal blowers or compressors gear- 
driven by the engine, and turbo-supercharg- 
ers which utilize the exhaust gases to drive 
a turbine wheel which in turn drives the 
compressor. The geared superchargers are 
simpler, but they work well only at the 
middle altitudes. 

‘The propeller presents a similar problem. 
A propeller which may be satisfactory at 
sea level and under take-off conditions will 
have entirely unsatisfactory propulsive effi- 
ciency at high altitudes and high speeds. A 
propeller suitable for a medium-powered 
engine will not work with a larger engine. 
The propeller tip speed can be increased 
only to a given point, and of course the 
diameter is limited by structural considera- 
tions. Consequently the tendency is toward 
a greater number of blades. 
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gle-engine craft, the Republic P-47B hos o 2,000-horsepower Pratt & 


man flies and fight 


Modern propellers for high-altitude flight 
must be equipped with pitch control. Be- 
tween take-off and terminal-velocity dive 
the pitch range may have to be as high as 
40 degrees. The pilot cannot attend to it; 
he has too many other things to do. Auto- 
matic pitch-control devices are mandatory. 

Protection and fire power seesaw in the 
air as in battleship design. Bigger guns 
call for thicker armor, thicker armor calls 
for bigger guns, but guns and ammunition 
add weight and cut down speed. Again the 
solution is by compromise—the continued 
installation of both .30 and .50 caliber ma- 
chine guns on fighters is one example. At 
first .30 guns were adequate. Heavier ar- 
moring brought .50 guns and cannon. 

‘Small cannon are valuable when the pur- 
suit plane tackles a bomber. Aerial en- 
gagements with machine guns must be 
fought at close quarters, usually not ex- 
ceeding 300 meters. On the other hand, a 
pursuit plane armed with a cannon can 
damage a bomber and sometimes bring it 
down, without coming within the effective 
fire area of the bomber's machine guns. 

Radical developments in future fighter 
designs are possible, even probable. Per- 
haps the most rapid progress may be ex- 
pected in night fighting and in what may 
be called engineering the pilot for combat 
at high altitudes. In wartime these and 
other matters are best left to the imagina- 
tion. The enemy will find out about them in 
due course, but he will have to get the in- 
formation in the air, and, we may hope, at 
a high cost. 
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Poured Matrix Alloy Speeds Die-Making 


] Preparing to moke o die. Punches are held by 
screws supported by a temporary plate under 
the holding punch plate. Both plates are heated 


2 Molten clloy is poured around the punches to 
secure them in place. Once requiring precise 


machining, this is done by a semi-skilled worker 


mechanized armies roll, 
the redesigning and 
change-over of tools on the 
war production lines must 
move even faster. Bottle- 
necks must be broken, much 
in the way that a new low- 
melting matrix alloy, bis- 
muth, lead, tin, and  anti- 
mony, has eliminated bar- 
riers in the construction of 
metal dies and chucks, 
Heretofore, dies and 
punches had to be machined 
from solid metal or secured 
to the holding plate with complicated devices. 
Today, this alloy releases machines for other 
war jobs. A semi-skilled workman, after the 
punches have been aligned, can pour the molten 
metal. When hardened, it’ will withstand pres- 
sure of 8,000 pounds to the square inch. 


[stn am as our 


3 the punches fastened firmly to 
the holding punch plate by the poured 
clloy, the hardened di attached 
ond the di dy to go into service 


‘Among applications of the matrix alloy is 
‘the casting of chuck jaws, such as shown 
at left, to hold bits of metal while they 
‘ore being machined. A simple wooden mold 
made in two sections is clamped around the 
object to be held, and the alloy poured in 
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Stereo electron micrograph of a mosquito larva's trachea. Place a card with one edge between the 


two photographs and the other edge between your eyes, and try to get the thr 


imensional eect 


Stereoscopic Photos with Electron Microscope 


'HREE-DIMENSIONAL pictures of the 

submicroscopic world are now possible 
by means of the powerful RCA electron mi- 
croscope, An ingenious photographic tech- 
nique, which employs a rotating specimen 
holder, gives a stereoscopic quality to im- 
ages on the micrograph. 

Scientists, looking at tiny objects magni- 
fied as much as 100,000 times, will now have 
the added advantage of seeing the object 
with the effect of depth. This will enable 
them to judge better its over-all size and 
shape, and the relation of its many parts. 

To get the three-dimen- 
sional quality, two pictures 


they can be viewed in a stereoscope to get 
the proper three-dimensional quality. 
Entomologists are making a special study 
with the electron microscope in an effort to 
find out heretofore undisclosed facts about 
insects’ breathing equipment. It has been 
found that cockroach skin is made up of 
many layers, including a thin outer layer 
of continuous water-repellent material, a 
thicker continuous layer, and a thick layer 
of laminated material through which pass 
tiny pore canals. These canals, averaging 
about a six-millionth of an inch long, were 
thought to be present but 
were definitely confirmed 


are taken in succession. 
‘The specimen is fixed on a 
special rotating holder 
which fits in a removable 
sleeve. The sleeve is tilted 
at an angle of three de- 
grees, which keeps the 
specimen slightly off-cen- 
ter from the camera lens. 
After the first picture is 


for the first time with the 
electron microscope. 
Two scientists recently 
showed micrographs, tak- 
en with the electron mi- 
croscope, of insect tra- 
cheae, butterfly scales, 
and beetle elytra to illus- 
trate the minute anatomi- 
cal details found in differ- 


taken, the sleeve is turned 
around to face in the op- 
posite direction. This turns 
the specimen so that it is 
three degrees off-center to 
the other side of the cam- 
era lens. The specimen 
holder must also be turned 
180 degrees in the same di- 
rection to keep the image 


‘3'SLEEVE 


ent insects. Some of the 
micrographs shown illus- 
trated details that were 
four ten-millionths of an 
inch in magnitude. 

‘With the new stereo- 
scopic technique in photo- 
graphing specimens, the 
electron microscope is ex- 
pected to open up new 


-facing in the same direc- 
tion on the film. When the 
two pictures are printed, 
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vistas in many widely sep- 
arated fields of science 
and industry. 
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»F4 Here's My Story 


Lr. Gen. Detos C. Emmons was 80RN In HUNTINGTON, West VIRGINIA, IN 1888 


> Nia 


Entering West Point in 1905, Cacet ArrTeR GRADUATION, HE WAS ASSIGNED TO 
EMMONS, A HANDSOME, WELL-BUnLT LAD, | | THE BOTH INFANTRY AT SAN FRANCISCO 
BONED HIS WAY THROUGH THE ACADEMY AND SHORTLY AFTER TO FORT GIBBON, 
AND DISTINGUISHED HIMSELF AS A TRACK ALASKA, WHERE HE MADE SUCH ACCURATE 
MAN IN THE IOO-YARD DASH j SURVEYS THAT SOME MAPS ARE STILL 


FINDINGS 


Tw 1917, as « Captain, Emmons 
WAS TRANSFERRED TO THE 37TH 
INFANTRY AT SAN DIEGO, CALIF. 
STATIONED NEAR THE SIGNAL Corps 
AVIATION SCHOOL, HE DEVELOPED, 
A KEEN INTEREST IN AVIATION 


Air Corrs MEDICAL EXAMINERS TURNED ALWAYS A HARD WORKER, EMMONS WAS 
Hid DOWN THREE TIMES BECAUSE HE COULD PROMOTED AND GIVEN COMMAND OF SEVERAL 
NOT HEAR A WATCH TICK. ON THE FOURTH AVIATION POSTS. IN_1934 HE WAS GRADUATED 
YRY THE MeDIcAL OFFICER ExcLAIMED, FROM THE GENERAL STAFF SCHOOL AND SENT 
“HELL, YOU CAN'T HEAR ANYTHING IN & To FORT Sharer, HAwall, TO COMMAND 
PLANE ANYWAY —VYOURE PASSED!” THE IB™ Composite WING 
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THE CAREER OF 
LT. GEN. DELOS C. EMMONS 


Jn 1939 Mason Gewenar DANGER, HE PREPARED A SECRET REPORT 
EMMONS LEO SEVEN FLYING FROM THE FRONT LINES 
FORTRESSES ON A 10,000- 


NEZUELA, TO BOLLING 
FIELD, COVERED 2150 MILES. 
WITHOUT A STOP 


On Decemser 17, 1941, 
SECRETARY OF WAR 
Heney L. STIMSON 
APPOINTED GENERAL 
EMMONS HEAD OF THE. 
HAWAIIAN DEPARTMENT, 
GIVING HIM THE MILITARY 
COMMAND OF THE ISLANDS} 
AIR FORCE AND LAND 
FIGHTING UNITS 
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big gun throws a 345-pound 


Ready for actior 
ve range of 14,000 yards 


projectile to on 


WHEEL 


BARREL % 
Ds MECHANISM 


] Basic ciming is done with © surveyor’s transit 
in laying out the emplacement pit, which is 
tailored to fit with folding templates shown above 


Six men dig the 7_by 6 by 3-foot pit in from 
to six hours. Three to 12 more hours ore 
jed to set up the gun and organize the position 


| ramps laid along the sides of the pit 4 A steal erecting frame is set up over the pit. 
Je solid footing for the wheels supporting This is used with jacks for lifting the basic 
the ‘ports of the gun, which ere hauled ever i parts off their wheels and lowering them in place 


The 240-mm. Howitzer Is a Front-Line Assembly Job. Five 
Heavy Loads Make Up Its 21% Tons of Destructive Force 


5 Installation requires perfect teamwork, since in With the erecting frame removed, the recci 
combat use the gun would be set up overnight in mechanism is rolled up on its own trailer 
blackout to hammer at some important fixed objective wheels and fitted into its place on the mount 


Here the base is in position and the aiming mount Hauled by o cable, the 11,010-pound tube 
Olptang mated ide possi etetag sacs OES Tato’ position on’ fis evn’ wheels, At 
traverse pin. Troler loode run cx high os eight fons dayftiinte Potition om its own wheels, At 

chicken wire and canvas, is ready for firing 
Th As the wheels are unli ed, they are rolled out 
of the way. Weighing 1,000 pounds apiece, they 


ejiooHt- lead hat’ krack the lavarage leonerets ‘road 


Improvised Thickness Gauge 
Sorts Flooring Boards 


FLooriNG is quickly graded for 
thickness by the simple, inexpen- 
sive wood gauge at the right, devised by a 
Dickinson, N. D., building contractor. 
Aimed to eliminate hand grading, this de- 
vice is made of three hardwood rollers 
placed on shafts with babbitt bearings. The 
flooring is pushed over two of the rollers, 
while the third, which is spring-loaded by 
two automobile valve springs, rolls on top 
of the wood. The top roller determines the 
movement of the dial hand, which in turn 
indicates the various thicknesses of the 
flooring. The mechanism is estimated to 
have saved 100 times its cost in sandpaper 
and hand labor, 


| ARRANGEMENT | 
‘OF ROLLERS 


Safe Seat for Child 


Ir it weren't for the safety belt 
holding him to the chair, Jimmie, 
here, would probably take a spill in his ef- 
forts to reach that toy horse. Then some 
one would have to pick him up and put him 
back. It could go on for hours. But all this 
can be eliminated by use of a recently pat- 
ented safety strap which fits over his shoul- 
ders and around his waist like a double Sam 
Browne belt. The ends are securely at- 
tached to the chair legs. The strap allows 
him plenty of movement, yet prevents him 
from toppling. 


Handy Trimming Machine for Offices Uses Old Razor Blades 


Here's a use for old razor blades. The 
trimming machine shown below may be 
maintained at no cost because its cutting 
edge is made of two used blades attached 
to a movable block. The block, which is op- 
erated by hand, slides 
on a track which also 
serves to maintain a 
firm hold on the ma- 
terial being cut. De- 
signed to repla’ e scis- 
sors, rules, and knives 
in engineering offices 
and blueprint rooms, 
where rapid cutting 
vital, the device comes 
in four sizes—32, 38, 
50, and 62 inches. It 
may be moved back- 
ward and forward and 
is said to assure 
straight and clean 
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edges. Besides being useful in cutting draw- 
ings, tracing cloth, and photographic papers, 
this trimming machine, when used in shops, 
cuts other materials such as cardboard, 
skins, and leather. 
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EK 
“Poses Hin Luke 


ARMY ENGINEERS STRAIGHTEN THE MISSISSIPPI 
TO SHORTEN BARGE HAULS, REDUCE FLOOD PERIL 


HIS year the Mississippi River will 

flow down its 2,470-mile course, from 

northern Minnesota to the Gulf of Mexi- 
co, under the guidance and direction of the 
United States Government. 

For 14 years the Army’s engineers have 
campaigned to control it, and the final re- 
sult—a carefully integrated system of locks 
and dams, levees, revetments, floodways and 


reservoirs, and cut-offs through 15 of its 
hairpin bends—not only brings new safety 
to the residents of the Mississippi Valley 
but has reduced the river's length almost 
120 miles in one 330-mile stretch. 

It's not an easy job to change the course 
of a river. So, to do their job the Mississippi 
engineers, building on what tools were al- 
ready available, contrived an ingenious ar- 

ray of machines and implements 
including a quarter-mile model of 
the river itself. As the work pro- 
gressed, new craft mingled with 
the Mississippi's picturesque stern- 
wheelers—air-propelled boats to 
whisk the engineers from place to 
place, “skitter rigs” for removing 
snags from the river bottom, vac- 
uum-cleaner dredges, even hydrau- 


8. Army Air Corps 


Stroight ot on arrow, a cut-off 
shears @ poth across a river bend 
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lic mining machinery mounted on barges 
and used to trim away unwanted river 
banks, 

But with all these forces of men and ma- 
chines the conquest would yet be unfinished 
had not the strength of the river itself been 
put to work, At each of the cut-offs, hy- 


JACKSON 


‘ASHBROOK 


D 


draulic dredges started the job by nibbling 
a pilot cut across the neck of land. Then 
as the swift current of the river flowed into 
the trench it scoured the channel to naviga- 
ble depth and width. Only one tenth of the 
sand and silt was removed by the dredges, 
the remainder being carried away by the 


irresistible force of the river's own flow. 

Dredges of unprecedented size have been 
built to dig these channels and to keep them 
open; for the heavier work, large cutte 
head dredges capable of chewing up hard 
clay at a depth of 45 feet and transport- 
ing it through more than 6,000 feet of pipe 
Ine to the river's banks, Even big water 
logged stumps are included in this monster's 
diet. 

Another type of dredge fitted with a bell- 
mouthed suction head can drag up its sus- 
tenance from a depth of 70 feet, transport- 
ing it 2,000 feet by pipe line. Like a sea- 
going vacuum cleaner, the “dustpan,” as it 
is called, ambles along the river stirring up 
sandy bottoms with its hydraulic jets and 
sucking in the disturbed sediment. 

Newest of the engineers’ tools is the still 
experimental “subaqueous hydraulic grad- 
er,” a variation of the hydraulic mining 
equipment once common in the West. Pump- 
ing streams of water under tremendous 
pressure, it was first used for stabilizing 
the sloping banks by washing down super- 
fluous dirt. Now, the grader’s pressure noz- 
zles are thrust into the river's bed to cut 
away points of land that threaten to build 
themselves up into bars. 

Snag boats form the mopping-up squad 
of the engineering navy and they are per- 
petually busy, for the Mississippi has been 
engulfing forests for thousands of years. 
In two of the new cut-offs dredges un- 
earthed cypress trees which the river had 
swallowed long before the first white man 
sawitandinastratum far below that ancient 
growth were found the stubs and trunks of 
still earlier grove. Recent borings indi- 
cate that in the glacial period the bed of the 
river was 220 feet lower than it is today. 

The process of undermining banks and 
demolishing wooded areas still is going on 
and the sawyers and niggerheads that slant 
with the current with their upper ends at or 
just beneath the surface still constitute a 
menace to navigation. The snag boats hunt 
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Tunnel-drive towboats, 
like the model at left, 
bring the e. ciency of 
screw propulsion to the 
river barge traffic. A 
nozle housing, shown 
below, protects each 
propeller from snags and 
drifting logs, and also 
gives more thrust. Such 
boats are replacing the 
old-time stern-wheelers 


dn making their surveys for the gigantic project, 
engineers skimmed over the water in air-propelled 
boats that draw five inches, make 45 miles an hour 


them down. The flagship of the squadron 
is a big stern-wheeler which is shovel-nosed 
so it can root under a snag. It is capable 
of hauling a 90-ton tree up from the bot- 
tom of the river, after which the obstruc- 
tion is sawed into harmless lengths and 
thrown overside. For ordinary work the 
“skitter rig” has been found highly efficient. 
It is extremely economical. Any stout barge 
with a derrick will do. A light truck is 
rolled onto the barge, its rear end is jacked 
up, and one of the rear wheels supplies the 
power for the hoist. Crews of men demolish 
the snags with axes or saws as they are 
hauled in. 

Snagging operations, though highly nec- 
essary, are a maintenance job rather than 
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a construction job, an adjunct of navigation 
rather than of security and it was for se- 
curity’s sake primarily that the Government 
tackled Old Man River, though the com- 
mercial returns will run into high figures. 
‘The cut-offs, the strengthened levee system, 
the overflow reservoirs, and the other de- 
vices for restraining the flood fury of the 
river are all for safety’s sake, though al- 
ready the advantage to commerce is ob- 
vious. 

‘The work on the levees, however, has a 
direct bearing on the security phase of the 
enterprise and its magnitude is hardly less 
astonishing than that of the cut-offs. Sev- 
en hundred million cubic yards of fill have 
been used in strengthening the levee sys- 
tem over a 2,000-:nile stretch. That is more 
than twice the amount of material that 
was removed in constructing the Panama 
Canal. 

‘The material used was analyzed for dura- 
bility and permeability, and similar studies 
were made of the sites where it was used. 
No potential weakness that science could 
ferret out was overlooked. The effect of the 


new cut-offs was studied carefully. One ef- 
fect of shortening the channel of the lower 
river is that a flood crest reaches the Gulf 
of Mexico two days quicker than it used to. 
It was found that at Vicksburg, where the 
river running bank-full used to carry down 
1,000,000 cubic feet of water each second, 
it now carrie. -,500,000 cubic feet a second 
and the flooc stage has been lowered by 
eight feet. 

‘The acceleration meant a greater strain 
at some places, too. Sometimes the cut-off 
channel and the channel above it were wid- 
ened to reduce the strength of the current, 
and sometimes banks threatened with ero- 
sion were strengthened with revetments, 
This used to be done with bunches of willow 
branches, and such bank facings still are 
used in some places. There were other 
places, however, where the river just 


chewed them up with casual swiftness and 
in such spots the engineers are spreading 
aprons of linked concrete blocks or rein- 
forced asphalt. 

‘The mats of concrete blocks are made 
in units 25 feet long and four feet wide, 


Snogging is o port of chan 


ipment 


mounted on her bow, is removing trees that have washed off the bank and are embedded in the bottom 


boat with shovel-nosed bows roots trunks from 
jottom and hoists them aboard for cutting up 
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and are formed in a floating casting plant, 
a conerete-mixing barge moving along a 
string of from eight to 16 casting barges 
on whose decks the forms are laid. Re- 
inforeing wires somewhat resembling a 
length of sheep fence run through slots 
in the forms into which the concrete is 
poured. 

‘These mats of concrete slabs, looped to- 
gether with wire so that the whole area is 
massively flexible, are laid by being slid 
from the tilted superdeck of a specially con- 
structed “sinking” barge. The first layer is 
put down close to shore and is securely an- 
chored there. Then the barge moves out a 
little and sinks another length of the con- 
crete apron. With the aid of a double train 
of rollers on its tilted deck sections of the 


JANK MATTRESS 
erosion at dan- 
ger points, mattresses of 
concrete or asphalt are laid 
over the bank. Above, o borg 
lated concrete slabs. Below, 


ready to lay @ mattress of articu- 
‘on asphalt mattress. As the barge 
is moved back from under the completed section, paving machines 
aboard the craft start laying the next section on the metal backing 


conerete mattress 25 feet wide and from 
100 to 140 feet in length are laid in one 
operation. 

The mats of reinforced asphalt were 
first used in 1935. A floating paving 
machine manufactures the asphalt apron, 
which goes oversides from rollers on a 
tilted deck just as the concrete revetment 
does. In the 14-year campaign which be- 
gan in 1928, 500,000 linear feet of revetment 
have been laid. 

At strategic points gaps have been left in 
the levees to provide floodways that act as 
safety valves when the river is in flood. The 
Wappapello dam and reservoir stand guard 
at the St. Francis River in Missouri. A 
backwater levee at the mouth of the White 
River in Arkansas provides an emergency 
reservoir for the protection 
of main-line levees in flood 
times. The Sardis dam and 
reservoir and the Arka- 
butla dam and reservoir 
protect the Yazoo Delta. 
‘The new cut-offs, all be- 
tween Helena, Ark., and 
the Red River, increase 
the capacity of the main 
channel for carrying off 
flood water. As a result 
of the Ashbrook cut-off, op- 
posite Arkansas City, the 
bend just below it is show- 
ing a marked tendency to 
straighten itself for the ac- 
commodation of the water 
which now is delivered in 
increased volume. 

‘The Leland cut-off, lop- 
ping off the looping Bache- 
lor Bend, has put Greenville 
on the horseshoe-shaped 
lake which formerly was 
the bend and, while leaving 
it open for commerce, has 
greatly reduced the flood 
peril which was of annual 
recurrence when the waters 
from above began piling up 
in the bend. 

The region around the 
Atchafayala Basin in Louis- 
jana, another spot where 
the Mississippi was wont to 
romp maliciously, has been 
protected by a floodway on 
the west side of the basin 
embracing a tract seven 
miles wide and <3 miles 
long. This floocwsy is to be 
utilized only in time cf ex- 
cessively high water threat- 
ening thenewly strengthened 
(Continued on pag> 223) 
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Craftsmen Volunteer for War Production 


A NATION-WIDE SURVEY BEING MADE BY POPULAR SCIENCE 
REVEALS THAT MANY WELL-EQUIPPED HOME WORKSHOPS 


WHAT YOU CAN 


S 
“BITS AND PIECES.” 
DO FOR DEFENSE 


AND OTHER SMALL SHOPS ARE AVAILABLE FOR PRODUCING 
THE FOLLOWING ARTICLE TELLS HOW IT 
IS PLANNED TO USE THIS INFORMATION. 


IF YOU WISH 


TO REGISTER, FILL OUT THE FORM BEGINNING ON PAGE 75 


By ARTHUR GRAHAME 


ly eager to take their places on 

the industrial firing line in the 
all-important battle of production 
that America must win now, are 
registering for war-production work 
by the thousands in the survey of 
home-workshop manpower, skills, 
and machine-tool equipment being 
made by POPULAR SCIENCE MONTHLY. 

‘This survey was undertaken with 
the sole purpose of assisting the 
Government in its complex task of 
mobilizing big and little American 
industries to make the weapons and 
munitions with which the fighting 
forces of the democracies will w: 
the sweeping air, land, and sea vic 
tories which will smash Hitler and 
his Japanese accomplices. Registra- 
tion forms are coming from all parts 
of the country. As soon as they are 
received they are being rushed to 
the Contract Distribution Branch of 
the War Production Board — suc- 
cessor of OPM—in Washington. 
‘There they are studied and analyzed 
by expert production engineers. I 
have been permitted to follow some 
of the forms through the engineers’ 
office and can assure those who have 
registered that the information they 
have supplied is being handled with 
the same care and attention to detail 
as is given data concerning large- 
scale manufacturing facilities obtained 
through WPB’s own surveys. 

Just how the information obtained through 
the home-workshop survey will be used is, 
of course, a question for WPB decision. 
Tentative plans call for its being tabulated 
by states and districts and sent to the WPB 
field offices concerned, and there made avail- 
able to all holders of contracts who want to 
subcontract part of their work. WPB has 
sent all its field offices reprints of the article 
in our March issue which told of the out- 


Sine craftsmen, patriotical- 
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One of the hundreds of home-workshop enthusiasts who 
have registered to make their skill available for defense 


standing success of Stanley A. Carlson in 
increasing the war production of his plant 
by using hobbyists and other home-work- 
shop craftsmen as subcontractors. Acting 
as chief industrial consultant in the Cot 
tract Distribution Branch, Mr. Carlson is 
developing methods of using his system in 
many parts of the country. 

Craftsmen who have volunteered for war- 
production work naturally are anxious to 
obtain subcontracts and get busy on them, 
but the chances are that nearly all of them 
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War Producti 
part of a display maintained ot 


Id offi 


will have to display some of the patience 
which is demanded of every citizen in war- 
time. Mobilizing the widely scattered in- 
dustrial facilities of America is a good deal 
like trying to put together a gigantic jig- 
saw puzzle of victory. In our all-out in- 
dustrial mobilization the great manufactur- 
ing plants which have been or are being 
converted to 100-percent war production 
are the big pieces of the puzzle; the small 
plants, the alley machine shops, and the 
home workshops are the little pieces. In 
spite of the desperate need for speed and 
for every machine tool that can be put to 
work, the big pieces have to be put in place 
first, and then the just-as-important little 
pieces have to be fitted into the nooks and 
crannies to complete the picture. 

If you have sent in your registration 
form, you have expressed your willingness 
to serve and have told the Government what 
you can contribute to this mighty national 
effort. Having done that, you should wait 
until you are called on for your services. 
By visiting, telephoning, or even writing your 
local WPB field office you slow down 
the work of organization. Above all, don't 
yield to the universal American impulse to 
go to Washington to try to speed things up. 
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table for production in the average wel 
along with staffs of experts to advis 


bution Branch of the 
quipped small shop. They are 
persons doing work 


The War Production Board’s Washington 
headquarters is concerned solely with na- 
tional-scale planning, and it isn’t staffed to 
handle the details of subcontracting. 

Written while registration forms are 
flooding in with every mail, this article 
cannot attempt to give anything like a 
detailed picture of the over-all results of 
the home-workshop survey. But examina- 
tion of some of the first forms which were 
received disclosed several trends that are 
both important and interesting. Some of 
them are 

Home-workshop craftsmen own a surpris- 
ingly large number of efficient machine 
tools. The first 500 forms that came in 
listed a total of 484 lathes, 357 drill presses, 
182 grinders, 53 screw machines, and a 
large number of woodworking tools. This 
heavy ownership of power-driven equipment 
is especially impressive to WPB engineers, 
who see in it a certain indication of a 
highly important and hitherto unknown or 
neglected reservoir of machine tools and 
men skilled in operating them. 

Ownership of machine tools by home- 
workshop hobbyists is heaviest in industrial 
areas, but it also is widespread. The first 
100 forms received (Continued on page 76) 
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Wants ALL Home-Workshop Owners 
e WU. to Register for War Production 


T is urgently necessary to find out at once 

what contribution the home workshops 
of the United States can make in the pro- 
duction of war materials. 

To obtain this information with the / 
least possible delay, POPULAR SCIENCE § 
MONTHLY is making a survey to be placed 
at the disposal of the War Production 
Board in Washington. The individual forms, 
after being numbered and recorded, are sent 10 
Washington for study and redistribution to the 
field offices of the Contract Distribution Branch 
of the Production Division, WPB. 

The purpose of the registration is to provide a 
comprehensive survey of immediately available 
home-workshop facilities—manpower, skills, and 
equipment, What we are asking you to do now 
—and all we are asking you to do—is to say that 
you will devote your skill, your shop equipment, 
and your spare time or full time to this work if 
and when the Government asks you to do so. 

It should be made clear that this work is not 
to be contributed without pay. Usually it is 
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friend or neighbor who might be inter 
may obtain a duplicate of this form by 


NAME... 


STREET ADDRESS. 


CITY OR TOWN. 
COUNTY. aw 
Age. Occupation. siiracea 


Are you regularly employed, employed part time, unemployed, or a student?...... 


done for contractors, not directly for the 
Government. Because of this, home- 
workshop operators are freed of all red 
tape involved in so-called “direct pro- 
curement.” They are supplied with 
materials, so they do not have the difi- 
culty of obtaining their own. They are 
also given various production aids and 
bookkeeping assistance. 

Please bear in mind that even the task of sur- 
veying available home workshops is a gigantic 
one. Because the task is so immense and because 
every one concerned is straining to increase pro- 
duction as quickly as possible, we ask that those 
readers who fill out the form do not become 
impatient. Above all, DO NOT WRITE, PHONE, 
OR VISIT the district offices to inquire about 
registrations, It will pede matters and 


The thing for you to do—and do now—is to 
register. To win the war, men and machines must 
be mobilized in one great, all-out effort. Do 
your part by filling out the survey form today. 


J. Instead, call it to the attention of 


me 
If you wish to avoid cutting these pages, you 
|, stomped envelope to Popular Science Monthly. 
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= Position held... 


Check the schools from which you have been graduated. 


Cl Grade school] High school 
1 Correspondence school ( 
C College (major subject, 


What mechanical experience have you had?. 


G Vocational school 


- course) 


FORM CONTINUES ON NEXT PAGE —> 


Part of the shop of the hobbyist shown on page 73. The machi 
left is @ 40-year-old metal shaper, still capable of doing good work 


came from 29 states, and every state of the 
Union was represented in the first 500. 

A large proportion of the men who are 
registering are holders of full-time jobs. Of 
the first 100 forms received, 73 were from 
men who are employed full time, 10 were 
from men who are employed part time, and 
7 were from men who are retired or un- 


employed. Those who are 
employed full time offered 
to devote an average of 
32 hours a week to war- 
production work. 

About one third of those 
registering feel that they 
are capable of giving in- 
struction in machine-shop 
practice to others, and are 
willing to use their own 
equipment for that pur- 
pose. If they obtain sub- 
contracts, these men prob- 
ably will be able to step up 
their production by train- 
ing unskilled workers. 

A fair proportion of the 
registrants are capable of 
doing high-precision ma- 
chine-tool work. Some are 
accustomed to working to 
a minimum tolerance of 
0005", and a few to a 
minimum tolerance of .0001", 

One of the first registration forms re- 
ceived came from a mechanical engineer 
who holds degrees from Syracuse and Yale, 
and who edits a technical magazine which 
is the standard publication in its field. Back 
in his college years he devoted his summer 
vacations to gaining practical experience 


at the 


Check which of these machines (or equipment) you can operate, and add any not listed. 


Grode 
1 Metal-turning lathe 
CO Drill press = 
0 Milling machine 

1 Welding (are, spot, torch) 
1 Grinding (surface, etc.) 
Bhasin 


Grade 
Metal shaper - 
Screw machine 

Boring machine — 
Heat-treating — 


oooo0o00 


Note: After eoch machine or type of equipment you have checked, please odd one of the 


following letters to indicate the degree of skill you possess: E for expert or foreman grade. 


J for journeyman or average grade. $ for semi-s 


Can you read simple blueprints ?. rs 


led or apprentice grade. B for beginner. 


What mechanical projects, articles, or parts have you constructed, either for pay or as a hobby? 


If you operate a metal-turning lathe or other machine-shop tool, what is the minimum tolerance 


to which you are accustomed to work? 


FORM CONTINUES ON NEXT PAGE —> 


by working as a machinist. Metal working 
always has been his favorite hobby, and he 
has a well-equipped machine shop in 
Long Island home. He served as an artillery 
lieutenant in the last war, and is anxious to 
do his bit in this one by working 20 hours 
‘a week on any war-production job that his 
machines can handle. Highly skilled in the 
making of interpretive models used for 
visualizing power-plant design, he feels that 
he could be most useful in the making of 
special experimental tools, fixtures, or in- 
struments. 

Another early-bird registration form came 
from a Pennsylvania minister. Before he 
entered the ministry he had gained practical 
mechanical experience by working for sev- 
eral manufacturers, Model railroading is 
his favorite hobby, and in the course of 14 
years of it he has built six locomotives. He 
also has taught model-airplane building in 
a vocational school, and has conducted a 
radio program on model building. He has a 
drill press and other tools, and could devote 
between 35 and 45 hours a week to war 
work. On his registration form he wrote: 
“Good for you, POPULAR SCIENCE. I saw the 
need for this survey over a year ago, and 
predicted that it would be made.” 

One reader, 75 years old, whose home is 
on Long Island, New York, wants to use 
the fruits of his 50 years’ experience as a 


This man, a Swiss watchmaker, is using his skill in 
precision work in turning out tungsten-corbide tools 


machinist, tool maker, shop foreman, de- 
signing engineer, and factory superintendent 
to help win the war. He has a completely 
equipped home workshop. 

Other early registrants included a New 


LUST THE MACHINES IN YOUR SHOP AVAILABLE FOR PRODUCTIVE WORK 


MACHINE 


SIZE, TYPE, AND MAKE CONDITION 


In case you are called upon to make parts or do special work for a Government contractor 


or subcontractor, how many hours a week could you devote to this activity, provided the 


materials were supplied and you were paid at a reasonable rate?. 


FORM CONTINUES ON NEXT PAGE —> 


York advertising copywriter, a Montana 
physician, an Ohio bee raiser, a Florida 
salesman, a Nebraska billiard-room man- 
ager, a Colorado newspaper editor, an Illinois 
banker, a Pennsylvania thermometer work- 
er, an Arizona rancher, a Georgia factory 
manager, a Nevada mining engineer, a New 
Jersey inventor, a North Dakota postman, 
a Massachusetts experimental engineer, a 
California printer, and a Minnesota apart- 
ment-house owner and operator. 

Home-workshop clubs in several cities 
have asked for registration forms for all 
their members. Among them are the Home 
Craft Club of Pittsburgh, the Oklahoma 
| City Home Workshop Club, and the Nash- 
ville Homeworkshop Club. 

‘An architect of Spokane, Wash., air- 
mailed a request for 100 forms, saying that 
the manager of his local Contract Distribu- 
tion Branch field office had asked him to 
act as chairman of a committee appointed 
to obtain the registration of all home-work- 
shop craftsmen in the Spokane district. 

One mechanic employed in the vibration 
laboratory of an airplane-propeller manufac- 
turer asked for forms for several of his fel- 
low workers, saying: “After reading your 
article ‘Home Workshops Go To War,’ it oc- 
curred to us that there would be a chance 
for us to help by using our spare time and 


Are you able to give instruction in machine-shop practice to others?. 


hours a week could you teach?. 
used for such instruction?. 


the skill that we have acquired in making 
various electronic equipment.” 

President Roosevelt has called for the 
production of 60,000 airplanes this year 
and 125,000 next year, of 45,000 tanks this 
year and 75,000 next year, of 20,000 anti- 
aircraft guns this year and 35,000 next year, 
and of 8 million tons of shipping this year 
and 10 million tons in 1943—and those are 
just the more spectacular items of the most 
stupendous production job that any nation 
ever had to tackle. 

‘That job has to be done, and it has to be 
done in'a hurry. To do it we are going to 
need every serviceable machine tool, new or 
old, that we can lay our hands on, and every 
man, professional machinist or amateur, 
who knows how to operate a machine tool. 

Home-workshop craftsmen can’t build 
ships or airplanes in their back yards, or 
tanks or antiaircraft guns in their base- 
ment machine shops. But they can make 
many of the thousands of small parts that 
go into the building of ships, planes, tanks, 
and guns. The survey made by PoPuLaR 
ScieNCE is showing that they have the 
necessary tools. The thousands of registra 
tion forms which are coming in prove that 
they have the desire to turn their leisure 
into many hundreds of thousands of now 
priceless man-hours of skilled labor. 


How many 


Could your own machines and equipment be 


If you are familiar with any part or assembly of war matériel which you would be especially 


interested in making, please describe it as completely as possible 


List the names and addresses of other mechanically minded men who might be interested in 


enrolling for this type of work so that registration forms may be mailed to them. 


IT I$ URGENT THAT THIS SURVEY BE COMPLETED AS QUICKLY AS POSSIBLE. PLEASE FILL OUT THE FORM 
IMMEDIATELY IF YOU ARE ABLE TO HELP PRODUCTION IN ANY OF THE WAYS MENTIONED. ADDRESS WAR- 
WORK REGISTRATION, POPULAR SCIENCE MONTHLY, 353 FOURTH AVENUE, NEW YORK, AND MAIL AT ONCE. 


HOME CRAFTSMEN INVITED TO MAKE 


for the Navy 


Model Planes 


by Navy p 
Right, modeling # 
another of the 50 plan 


in the series 


‘HE United States Navy has invited home 
craftsmen to help immediately with a 
project requiring skill and speed. It is an 
urgent request to turn out at least 500,000 
model airplanes as quickly as possible. They 
are needed to train Army, Navy, and civilian 


be put to work immediately in this task, 

The first step is to find out from your 
local Superintendent of Schools who has 
been authorized to distribute the working 
plans of the models. If the local superin- 
tendent does not know, write or telephone 


personnel in aircraft recognition —— the County or State superintendent. 
and range estimation in gunnery The same official who distributes 
practice. the working drawings will also in- 

If you own or operate a home rear form you regarding quotas of 


workshop, or have access to simple 
woodworking tools, your skill can 


20-3 


Painted black, models made by home craftsmen help teach Navy men to recogni 
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models expected from your district, 
and will tell you where to procure 


so2u-1 


Sikorsky 


plones, estimate range 
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Assembling the Brewster “Buffalo” model. Plans are 
being distributed by school superintendents to 
workshop fans volunteering for this urgent project 


materials. He will also be responsible for 
accepting for shipment to Washington your 
completed models. 

‘The first sets of working drawings—plans 
for 50 American and Axis planes to a set- 
will be distributed through local school 
officials by March 1, 1942. They will come 
from the U. §. Office of Education. The 
models will be held to a precise scale of one 
inch to 72 inches. They will be rigidly in- 
spected before use, Soft woods such as 
poplar and white pine will be used. Balsa 
wood will not be accepted. 


The perfection of detail in the models, 
and the precise ratio of one to 72 upon 
which they are constructed, will enable 


cadets and civilian 
spotters to learn 
identification more 
quickly than is possi- 
ble by any other 
method. Gunnery stu- 
dents, for example, 
will study the models 
at a distance of 35 
feet, and know that 
the model seen will 
correspond to a real 
airplane seen at just 


‘Assembly plon for th 


Template plans like this are easy to 
use. The drawings as reproduced here 
‘are one-half the size of the originals 


CHECK WING AIRFON, 
AT CENTER SECTION 


DIHEDRAL 
‘GAUGE 
——s 
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SIDE 
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WING AIRFOIL 
TEMPLATE 


“Buffalo” model 


Smoothing o wing with a thumb plane. While special 
model makers’ tools are helpful, they are not es- 
sential in constructing these simple scale models 


under half a mile, for estimation of range. 

The smallest models will have a wing 
spread of 5%4 inches; the largest 25 inches. 
Most wing spreads will be less than 12 
inches. They will be packed at local expense 
in sets of 50, one plane of each type, but the 
Government will pay shipping costs. The 
half million models so urgently needed now 
are only a start, and officials expect that 
production will be continued long after the 
original quota has been filled. 

Home craftsmen who complete a given 
number of sets will be given certificates in 
recognition of their work. This job should 
provide an answer to many who, since Pearl 
Harbor, have asked “What can I do?” 


Scale of | to 72 is used on alll planes 


SPINNER 
TEMPLATE 
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Questim Bee 


CAN YOU IDENTIFY THESE TEN WARPLANES? 
You have sson photographs of these planes fre- 


B-17 Flying 
Fortress, PBY Patrol Bomber, P-40 Pursuit, A-20A 
Attack ‘Bomber, and P-39 Pursuit. But which is 
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RADIO 


JOINS THE ARMY. 


By ROGER BURLINGAME 


UST in time for America’s supreme war 

effort comes a new system which jumps 
many of the hurdles in radio communication 
for military and emergency defense work. 
It is called FM, in commercial broadcast- 


an | 


‘An Army reconnai 
‘command cor) eq 
some hidden point of vantagi 
enemy activity and imme 


if 
ipped with FM radio, 
the observer notes 
jely reports it. . « 


using simple push-button con- 
trols mounted on the dash. The 
itter and receiver may be 

in the rear of the cor, as 
below, or in any other handy place 


The message goer first to a mobile rela 
from which it can be possed on to headquarters or o warning 


Staticless System 
Used in Tanks and 
Scouting Units to 
Beat Interference, 
Enemy Jamming 


ing already famous as a static eliminator. 

‘A few years ago, communication with a 
mechanized army in the field had to be ei- 
ther two-way communication by the old 
telegraphic code signals requiring trained 
operators, or one-way communication by 
voice. Radiotelephony broadcast to mobile 
units such as command cars, trucks, recon- 
naissance patrols, tanks, etc., required a 
powerful transmitter to overcome noise and 
interference. Such a transmitter was too 
large, heavy, and cumbersome to be in- 
stalled in a mobile unit to provide talking 
back. For tanks which, in themselves, set 
up violent disturbances, even one-way voice 
communication was unreliable. 

Today, the operator of a tank, speaking 
in an ordinary tone, can talk quietly with 
other tanks or with command cars. He can 
receive orders from command posts or send 
back news of his position or of the action in 
which he is engaged. Only the voice is used. 
‘The tank operator's voice is not communi- 
cated through an ordinary microphone but 
through two disks pressed against his 
throat. He hears through headphones built 
into his helmet. ‘Thus his hands are left en- 
tirely free. Tuning is done automatically by 
the use of push buttons and requires no skill. 

Ordinary communication from a tank is 
short-range—about one mile. Power can, 
however, be increased by the operator if 
necessary either to increase the range or to 
blank out another signal—a new FM tech- 


station within range, 


ly to combat units. Comparatively short range 
jerception or jamming of messages by the enemy 


On a map at headquort 
airplanes and tanks represent hostile 
units. (Here LB means light bomber) 


These men are plotting enemy move- 
ments reported by reconnaissance 
units. This is the map shown above 


Headquarters station also is car 
ona truck. High spots are choi 
increase the ronge of transmis 


nique which will be described 
later. 

A tank platoon has been put through rap- 
id and complex operations entirely by radio 
with no visual signals. This simple two-way 
system has made possible a novel method of 
reconnaissance called the Combat Zone 
Warning Service, especially useful in anti- 
tank maneuvers. CZWS has, in effect, mech- 
anized the old scouts which used to move out 
on all sides of an army unit to give warning 
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of the enemy's approach or other doings. 

At headquarters is a 250-watt FM trans- 
mitter mounted on a truck. From it orders 
are sent out through relay stations to small 
reconnaissance units. These have receivers 
to pick up messages, and transmitters by 
which they can talk back. Reconnaissance 
units are small vehicles such as “jeeps” 
which may be concealed in woods, bushes, 
or other cover. Any of them which detects 
enemy activity can send a message to the 
relay station which may either relay it back 
to headquarters or directly warn a combat 
unit. 

All this has become possible through FM 
—or rather through the particular frequen- 
cy-modulation system invented and perfect- 
ed by Major Edwin H. Armstrong. As every- 
one who has followed radio development 
knows, this system was invented primarily 
to do away with static and man-made dis- 
turbances which produce noise in the re- 
ceiver. In the words of Major Armstrong, 
this is done by transmitting "a wave which 
is different in character from the static” 
and by using a “receiver which responds 
only to this new type of wave and is deaf to 
the ‘amplitude modulations’ of the noise 
currents and substantially deaf also to the 
small frequency swings occurring in the 
noise by using a wide frequency band." Ac- 
tually, this “different” wave is a wave of 
constant amplitude whose frequency is 
widely varied by the sound pattern im, 3sed 
upon it—an exact reversal of previous ac- 
cepted practice. FM is further insured 
against noise by operating in the ultra-high 
frequencies. The informed general public 
has come, in the last few years, to under- 
stand this. 

But what the public is only beginning to 
learn is the immense advantage gained 
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‘and transmitter 
for two-way 
with the headquarters station 


from other incidental ef- 
fects of FM which adapt it 
so beautifully to military 
and police use. Apart from 
noise reduction, these are, 
briefly: low-power opera- 
tion, low-cost operation, 
short-range transmission, 
easy adjustment of range, 
compactness of units, fa- 
cility of operation by un- 
skilled operators, complete 
absence of distortion or 
“squeal” caused by the in- 
terference between signals, 
and the opening up of a multitude of new 
communication channels. Most of these ef- 
fects are, of course, derived from the basic 
properties of FM which make possible the 
elimination of static and noise. 

With the amplitude-modulation system, 
called AM, the high power necessary to 
overcome both noise and interference in- 
creases operation cost and size of ap- 
paratus. Furthermore, interfering signals 
on the same frequency are difficult to drown 
out. 

FM does not drown out an interfering sig- 
nal, it “blanks” it out. Only one signal can 
come through at a time in an FM receiver. 
‘The familiar jumble of sounds coming from 
two stations using the same frequency— 
which everyone has heard in his AM set— 
is impossible with FM. The more powerful 
signal always come through, clear and un- 
distorted, even if its amplitude is only a 
little greater. So the operator of an FM 
transmitter can blank out other signals at 
will by only slightly increasing his power. 
Actually a ratio of 2 to 1 will blank out a 
weaker signal on the same frequency 
whereas a ratio of 20 to 1 is necessary in 
AM to overcome such interference. 

‘At the same time, this blanking out can- 
not be done successfully at great distances, 
for FM is essentially a short-range system. 
Commercial broadcasting over distances 
greater than 50 miles requires high antennas 
on high ground. Therefore the enemy, even 
if he possesses FM field equipment, cannot 
blank out or “jam” signals unless he is very 
near. 

The Army learned of FM from the police. 
About a year ago, a number of Signal Corps 
officers and engineers from Fort Monmouth 
were invited to Hartford, Conn., to see a 
demonstration by the pioneer police users of 
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the Armstrong system—the Connecticut 
State Police. The story of what they 
saw will explain, better than any theo- 
retical description, why the Army has 
gone in for FM. 

Connecticut, an area of 4,965 square 
miles, is divided into ten barracks areas. 
‘The barracks are not in the centers of 
the areas they represent, and there are 
no high antenna poles rising from them. 
Yet in each barrack, a dispatcher sits 
at a desk talking by radio with police 
cars and with other barracks. 

‘The dispatcher is handling the trans- 
mitter by remote two-wire control, be- 
cause a barrack and a transmitter re- 
quire two different sets of conditions. 
A barrack must be on a main highway, 
easily accessible to motorists and handy 
for sending out cars in a hurry. An 
FM transmitter using ultra-high fre- 
quencies should be on the highest 
ground available and should be in the 
center of the area to which it transmits. 
So the 200-foot steel masts carrying the 
antennas are put on hilltops, often in 
the middle of woods or fields. In a 
welded-steel shack below each mast is 
housed the transmitter and receiving 
equipment. From this shack—called 
the “station"—wires run to the area’s 
barrack. 

‘The dispatcher, sitting at his desk at 
the barracks, is able to hear both the other 
stations and the cars in his own area. He 
may, if he wishes, ground the station-to- 
station receiver by remote control so that 
he will hear only a car which is calling him. 
Police cars can also talk directly with other 
cars. 

Because of the factors of distance and 
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power, the local station is able to control 
its local cars and blank out all other signals. 

One of the Army visitors at the police 
demonstration asked if the remote-control 
wires were not vulnerable to saboteurs. The 
answer to this question by Sydney E. War- 
ner, Radio Supervisor of the Connecticut 
State Police, reveals another advantage of 


HOW FM-BLANKS OUT INTERFERENCE 


LOUD VOICE 


INTERFERENCE 
In ordinary AM ra: 
dio, variations i 


loudness of sounds 
ere reproduced by 
changing wave am- 
plitude. Wide ampli- 
tude range in static 
permits interference 


AMPLITUDE 
(OR SIGNAL 
‘STRENGTH 


FM uses waves of un- 
WAVE varying strength and 


LENGTH 


in loudness by width 
of wave band. As 
stotic has little effect 
‘on band width, inter- 
ference is negligible 


MIN 


FREQUENCY MODULATION 
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the FM system as it is laid out for police 
work: 

“That is a serious objection where an en- 
tire system is dependent upon a single 
transmitter. However, in this particular 
system, there is ample overlap in the range 
of each transmitter so that if, for any rea- 
son, one fails, its traffic can be handled 
through other barracks.” 

Tests have shown that, in emergency, 
even a car can be sent to high ground and 
used us a dispatching point. “Thus,” says 
‘Mr. Warner, “we also know that even if all 
our ten fixed stations were put out of serv- 
ice, strategic placing of cars around the 
state would still enable the State Police 
radio system to function.” 

‘The Signal Corps men saw many tests, in- 
cluding some in cities where ignition dis- 
turbance was very high. They were able 
to listen to both FM and AM receivers in 
these traffic-congested areas. It was proved 
conclusively that in nine or ten New York 
City blocks (about half a mile) AM signals 
were eliminated by noise, whereas FM sig- 
nals were perfectly clear over a five-mile 
distance. 

It is easy to see why, after these demon- 
strations, the Army adapted the Armstrong 
FM system to its needs. Quickly they vis- 
ualized the small apparatus made for the 
police, which could be stowed away in the 
baggage compartment of a coupe, being 
efficiently packed in a command car or a 
small truck, or built into a tank. They im- 
agined the quick automatic tuning being 
handled, if necessary, by a “rookie.” Espe- 
cially, they saw how signals could be kept 
from the enemy by limiting the range. They 
saw that signals could never be confused. 
They saw, in short, speed, clarity, foolproof 
operation, and invulnerability. 

Another wartime application of FM radio 
communication has come in the extremely 
ticklish handling of freight in the railroad 
yards of Government arsenals where the 
cars carry immense loads of explosives and 
where even a slight accident might have 
terrific repercussions. To see how FM has 
come to fit here, we should take a brief 
look at the background of ordinary freight- 
yard management. 

Most Americans would be shocked to see 
how old-fashioned and primitive this is. Not 
even common block signaling is used in 
most railroad freight yards. Old visual sig- 
nals such as the waving of flags and swing- 
ing of lanterns are still in use when they 
are not stopped by fog. A switching engi- 
neer, after he has fulfilled one order, must 


return to the dispatcher for the next. Ac-* 


cidents in freight yards occur oftener than 
railroad men like to tell. 
‘When the imsiexse new Government ar- 
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senals lixe Kingsbury and Elwood were 
projected, the difficulties of a quick, efficient, 
and safe handling of ordnance freight by 
common methods was quickly foreseen. At 
least, thought the traffic engineers, a block- 
signal system should be installed. But as 
this was investigated it turned out to be 
not only extremely costly but its installation 
would require much valuable time. So the 
engineers turned to radio for a solution of 
their problems. 

Common AM communication had been 
tried with long-run passenger traffic. When 
ordinary steam locomotives were used it 
worked weu enough. But it did not take 
much imagination to see that any AM re- 
ceiver installed in a Diesel-electric locomo- 
tive such as were planned for the arsenal 
yards would be stopped by noise. It was 
then that the FM system came to the 
notice of the men who were planning the 
arsenal-yard communications, Today half 
a dozen Government ordnance plants are 
being equipped with it. 

An example is the Elwood arsenal at 
Joliet, TH, whose yard occupies 22 square 
miles. There are 80 miles of track, 212 
switches and 300 of the arsenal's own 
freight cars. Here nine locomotives will 
handle trainloads of TNT, artillery shells, 
aircraft bombs, and antitank mines 24 
hours a day. 

A 50-watt FM transmitter is controlled 
(remotely) by the train dispatcher. A simi- 
lar station is controlled by the yardmaster. 
From these stations orders are sent out to 
the locomotives. Each locomotive has a 
transmitter (25 watts) by which he can 
talk back to the stations, as well as a re- 
ceiver. 

With this kind of communication, any 
locomotive may be instantly located and 
controlled. At Elwood there are also gaso- 
line-operated maintenance cars and guard 
ears. These may be summoned in case of 
breakdown or sabotage, to any part of the 
yard. 

As the FM radio installation for large 
freight yards costs less than one tenth of 
the block-signal layout, it has been suggest- 
ed that it should be adopted in commercial 
yards throughout the country. Communi- 
cations engineers to whom I have talked 
estimate a 300 to 400-percent speed-up in 
the handling of freight. With such an in- 
crease in efficiency applied to transportation 
of war material, the impending shortage of 
freight cars due to steel restrictions could 
easily be met. 

It is always heartening to hear of “new 
weapons.” FM has no direct destructive 
power. But as a means of multiplying the 
speed of armies and civilian defense, it is a 
new aid to all weapons. 
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Grain drills plant barley in a strip 67 
feet wide across a 1,300-acre field on 
Elmer Von Glahn's huge California farm 


This huge acreage is watched over by plane. Acting os 
his own pilot, Von Glahn will make four or five tours 
daily during flood season. Below, the newest d 
to find ser this enterprise of many machines. 
It is 0 front reaper for harvesting grain. Ingenious 
use of implements rivals the work of a large factory 


Big-Business 
Farmer 


40,000-ACRE TRACT 
YIELDS $1,500,000 
HARVEST IN A YEAR 


ITH a floating dredge capable 
of running half a year without 
refueling, five airplanes, and a 

fleet of tractors, trucks, and land scrap- 

ers, Elmer Von Glahn, a California 
farmer, will harvest grain and cotton 
worth $1,500,000 from his farm this 
year. This 40,000-acre farm in the San 

Joaquin Valley has been made as fertile 

as the Nile Valley by the ingenious and 

intelligent use of machinery, which 
not only plants and harvests the crops, 
but keeps under control Tulare Lake, 

the source of life to the farm yet a 

constant threat of flood. 

On Von Glahn’s farm—lying in a 25- 
mile crescent on the shores of the lake 
—irrigation is done in a big way. Four 
huge electric pumps suck up 12,000 
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Three trucks carry gasoline, luby 


ating oil, and grease to service 
36 tractors in the field ond keep them running smoothly. A total 
‘of 10,000 gallons of gosoline is consumed monthly by the vehicles 
ed in this modern businesslike way of mass-production farming 


Left, Von Glahn looks over one 
of six pumping stations. An 
electric pump is checked below 
by Lawrence Ellison, his water 
foreman. There are 25 miles 
of main canals in this system 


? 


gallons of water a minute, five other sets 
lift it 36 feet and fill 25 miles of main canals 
and hundreds of miles of secondary ditches. 
‘Water is turned in on patches as big as 
2,500 acres and allowed to stand for 20 
days or so at a time. 

But this farmer is not content with ordi- 
nary irrigation. In a drought, even the 
deepest canals might fail. To meet this 
possibility there is ready a wheeled ma- 
chine which can scoop water from wells 
and lay it over an acre a day to a depth of 
from one to 12 inches. 

During the flood season, Von Glahn tours 
his lands by plane. His special machine for 
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flood fighting is a huge floating dredge with 
a three-yard bucket. It is operated by a 
two-man crew and can be rushed to any 
danger spot in the levee for quick repair 
work before crevices become too large. 

In an elevator and warehouse, one man 
handles 85 tons of grain an hour as it rides 
endless belts from the pit. The plant is 
safely away from the flood area, so that it 
can still handle neighbors’ grain should 
Von Glahn’s lands be flooded. 

In the meantime, this California farmer 
runs his vast tract like a well-ordered in- 
dustrial plant. He is harnessing the land 
and cultivating it with machines. 
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Carrying @ six months’ supply of 
fuel, the floating dredge below 
and at right keeps levees mended 
when floods threaten. It picks 
up three-yard loads of rock and 
mud at the rate of one a minute 
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The dredg: 


occurs, throwing mud and rock from 1 
opening. Von Gh 


"+ long boom swings into action when a break 


lohn named the dredge "Elmer" for himself 


Above, hands pour barley or other grain by 
the sock into big drills, shown on page 87 
os they plant the seed. At left, warehouse 
ond elevator through which cotton and grain 
grown on the land ore shipped. The plant 
wos paid for in one yecr with the saving on 
grain sacks clone. It not only handles the 
Von Glahn crops, but those of neighbors os 
well. Situated safely away from danger of 

could continue its operation os a 
business if the home londs were under water 
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REWING; 


Pin 
THIS 15 CALLED 


Lieut. R. E. Strickland 
initiated the author 
into dive bombing. As 
commander of the 8th 
Squadron, 3rd Bom- 
bardment Group, he 
headed the first dive- 
bombing squadron to be 
put into service by the 
United States Army 


‘An A-24 dive bomber coming in for a landing with 
AT 1,500 FT. its landing flaps open. To brake the plane in a 
PILOT RELEASES dive ond hold its speed within the limits of human 


BOMBS AND endurance and control, double flaps are used—one 
PULLS SHIP above and one below the wing surface as shown in 
\ OUT OF DIVE the photographs at the right. Perforated with rows 


"NW of holes, these metal surfaces give firm resist- 
ance to the slip stream. The drawing illustrates 
\\ the part that they play in the dive ond pull-out 


——-——--~_ 


~. 


\ 
\ 
i FLaps 


CLOSED 


OST of us probably have wondered, 

‘as we follow the war news, what it 

is like to be a dive bomber. Only a 

hero can know, of course, how it feels to 
hurl one’s self into the cannon's mouth. But 
I recently undertook to find out what a dive 
bomber's job involves, during the training 
period, and I ran into a number of surprises. 
A dive bomber, for instance, is a keen 
young fellow who eats his greens even more 


AFTER DIVE, PILOT FOLLOWS 
CONTOUR OF TERRAIN TO. 
MINIMIZE POSSIBILITY OF 
ATTACK FROM ENEMY PLANES 


DAB 


religiously than Popeye the Sailor, He keeps 
close tab on his weight, but he eats butter 
in big chunks. Not only is he a perfect 
physical and mental specimen, but a doctor 
lives with him in his squadron, as alert to 
his least symptom as is a mother watching 
her first baby for a sign of sniffles. 

The “blacking out," the violent pull of 
gravity, and most of the other melodra- 
matic terrors we have been told about diving, 


Greatest enemy of 
the dive bomber — 
not counting Japs 
and Germans — 


the common cold. 
The least cold in 
the head, or sore 
throat, swells the 
mouth of the Eusta- 
chian tube or clogs 
it with mucus~o 
bad thing ina dive 


do not concern the dive pilot very much as 
he hurtles toward the ground. He is too 
intent on various wayward faults his plane 
can develop in its falconlike course. And 
until he meets a German or a Jap, his great- 
est enemy is the common cold. 

When I arrived at the air field and pre- 
sented my credentials, Lieut. R. E. Strick- 
land was hurrying out of his tent, buttoning 
his flying jacket. 

“You're just in time, come on,” he said. 
“We've got a mission to bomb a motorized 
column,” 

Five minutes later, trussed into a para- 
chute and strapped tightly into the machine- 
gunner's seat behind Bob Strickland, I was 
flying at the head of the first dive-bombing 
squadron to be activated by the United 
States Army. We were six ships, low-wing 
Douglas monoplanes from the 8th Squadron, 
3rd Bombardment Group (Light). It had 
taken up its new specialty last summer. As 
its squadron commander, I suppose Lieuten- 
ant Strickland might be called our Army's 
first dive bomber. 

We had flown for a half hour, high over 
a jigsaw, contour-plowed landscape, when 
an abrupt lurch of the airplane brought me 
up sharply to attention. Strickland was 
looking back at me over his shoulder. He 
made a quick overhand, downward motion 
with his hand, Now we were going to dive. 

Ever since the Battle of France I had been 
wondering a lot of things about dive bomb- 
ing. Now at last I was going to find out the 
answers. Hurriedly I looked over the side, 
trying to see our target, but my inexpe: 
enced eye was quite unable to identify it in 
the finely etched panorama 9,000 feet below. 
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‘The plane's lurch had been a wobbling 
signal for the squadron to move into string 
formation. They were swinging over behind 
us now, into echelon right. 

‘Suddenly our plane seemed to stop in mid- 
air. It felt as though a speeding driver had 
slammed on his brakes. Indeed, that was 
what had happened, Our diving flaps had 
opened, pulled us up abruptly almost to 
stalling speed. 

This dive-bombing plane, known as the 
A-24, has one point which especially dis- 
tinguishes it from other military ships, and 
that is the trailing edge of its wings. The 
inner half comprises two hinged metal sur- 
faces, about a foot and a half wide, which 
in normal flight dre clamped close together. 
Now some tremendous inner leverage had 
swung them out, to a sharp angle from the 
faces of the wing, one above and one below, 
presenting firm resistance to the slip stream. 
‘They acted as brakes, to cut our diving 
speed to the point of human tolerance and 
control. The flaps were perforated, col- 
ander-fashion, with three rows of holes 
about three inches in diameter, through 
which the crowded air could rush. The in- 
ner surfaces were painted red and against 
the black-green of the plane's back they had 
a living look, as though they might be the 
distended gills of a hammerhead shark lash- 
ing in for the kill. 

I got ready to hang on. I rested my fore- 
arms on a convenient metal hoop in front 
of me and leaned forward. I planted my feet 
wide apart, well away from the dual-control 
pedals which moved between them. Back- 
seat driving would hardly be appreciated 
now. 
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An important man in 
a bombardment group 
is the flight surgeon 
(center), here irri- 
gating a pilot's ear, 
like the trainer of o 
football team, he must 
keep a constant check 
on the health of his 
charges — with special 
emphasis on the vital 
ears, nose, and throat 


In his ambulance the flight surgeon has a complete portable “doctor's office” which can be set up in a 


tent at any base fram which the squadron operate: 


We nosed over, then pull 
ran forward again for an 

nosed over again, straight downward, 

a canoe going over a waterfall. 

There was a confused sensation of not 
weighing anything. Pressure pounded in my 
ears, and I swallowed hard to relieve it. I 
was surprised not to feel that yawning un- 
pleasantness in the abdomen which always 
comes when an elevator drops too fast. I 
glanced at the racing needle of my altimeter, 
and we had dived 3,000 feet before the glance 
was finished. 

Looking ahead to see the target, I found 
myself staring merely at a bulkhead and 
Strickland’s head and shoulders. We had 
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At right, he checks up on a "patient's" throat 


dropped a mile before I realized the place 
to look was over his head, out through the 
top canopy, where the sky should be. The 
solid earth was close looming, rushing up 
upon us. 

Our nose began to pull up. Now every- 
thing was pushing upward against my sag- 
ging muscles. My pillowed parachute be- 
came hard. Arms and feet were straining 
under a suddenly terrific load. Some in- 
exorable force was pushing my head down, 
downward, chin into chest. My radio head 
set fell off heavily, and a rushing roar en- 
gulfed me. It was about a four-G pull-out, 
they told me later. That is, centrifugal 
force and momentum had multiplied the 
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Dive bombers eat th 


ns, mort 


g 
chunks, Carrots, too, provide the vitamin-rich carotene that helps adapt the oj 


usual pull of gravity by four times. For an 
instant I had weighed 660 pounds. 

It was over quickly. The plane was slant- 
ing downward gently and back over the side 
our target could be seen. It was a train of 
personnel carriers, armored cars parked 
along a roadside. Soldiers were standing up 
in them, unprotected, rubber-necking at the 
planes. Theoretically the carnage was 
terrific. 

But it was a sight worth staring at. The 
second plane was just pulling out at 1,500 
feet, the third was half way down, while a 
fourth was poised to strike. Down they came 
like rockets in reverse. 

Just how fast they were coming I don’t 
know. Maybe it had taken 20 seconds to 
dive a mile and a half. That would be about 
250 miles an hour, It had seemed a lot 
quicker. 

Flaps closed and speeding, our planes 
were skimming the tree tops now, pulling 
into formation. Hedge-hopping, grass-cut- 
ting, skipping through the dew, hardly 20 
feet above the foliage. Down close to the 
ground was the safest place to be for an 
escape. 

Dive bombing was invented by the U. S. 
Navy, back in the 1920's, and was developed 
sceretly for some years. In 1932 somebody 
let the cat out of the bag, and the idea was 
seized by the German Luftwaffe, to be used 
with devastating effect in the land offensive 
of May, 1940. 

To most of us dive bombing was then a 
new and terrifying thought, but it was noth- 
ing new to our Army airmen and they re- 
mained convinced that for ground strafing 
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igiously than Popeye the Sailor, and consume butter in big 


for night fighting 


against troops their own method of light 
bombardment was better. They had de- 
veloped a low-flying, twin-engine ship, now 
known as the A-20A (called the Boston by 
the R.A.F.), especially adapted to appear 
surprisingly over a clump of trees or a ridge 
of land, sprinkle a large load of cream-putffs 
from an altitude as low as 75 feet, and dis- 
appear while the enemy was still surprised. 
In another heavily armed form, known as 
the Havoc, this same ship has become the 
most effective night interceptor the British 
have. 

Developments supported this American 
judgment to a great extent. While low fly- 
ing soon demonstrated its value, the Ger- 
man Stukas proved relatively ineffective 
where local air superiority had not been ob- 
tained. They had been so successful in 
France because no strong pursuit forces 
were against them. Also they were vulner- 
able to antiaircraft fire. 

But still diving had its definite usefulness, 
against moving targets, and especially for 
carrier-based craft against warships. Our 
Navy developed it to the utmost, Meanwhile 
the Stukas continued to prove their value 
in attacks on British vessels in the Mediter- 
ranean. Last year our Army began using 
dive-bombing squadrons, borrowed from the 
Navy, in all its maneuvers. A part of that 
development was this pioneer squadron, 
equipped with Navy-type planes, with which 
T had now been flying. 

Those few seconds of diving had demon- 
strated a lot. For instance, without our own 
fighters to protect us, we would have been 
easy prey for enemy pursuit ships as we 
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Alongside the ambulance, o crash truck stands ready with its trained crew on the olert whenever 
planes are in the air. In cose of an accident it dashes to the scene of the crash to rescue the flyers 


Equipment of the crash truck includes fire-fighting i that go 
and rescue tools, all arranged Thi Its contents, shown in detail below, 
crew is drilled for perfect teamwork in emergen: ore choten and orranged to meet any contingency 


came in and poised for the 

dive, And a cool machine- 

gunner directly below would : 

have had a very good — fige ax— E maeuebune 

chance to knock us off. The e LADDERS 

Stukas have found that out. SPRUCE . 

But of course if there had Pie BAG OF 

been more of us, diving / LAND ADHESIVE 

from various directions, the f } 

odds on our side would have MEDICAL 

been improved. r , ie ad acs 
Certainly there is no need ene 

to minimize the velocity and YTIITY_ 

tension of such a dive as 

this, but a good many melo- 
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dramatic notions had fallen by the wayside 
too. For instance there was the matter 
of centrifugal force. From what I had heard 
of this kind of flying I had half expected to 
black out as we pulled up from the dive, but 
that proved to be an exaggerated notion. 

‘The black-out is a common thing in some 
types of aviation. When a plane makes a 
sharp turn at high speed, the centrifugal 
force is such that the blood is drawn away 
from the pilot's brain and everything goes 
black. He becomes blind for the moment 
and if the strain continues he goes uncon- 
scious temporarily. A pursuit pilot expects 
to black out several times in an ordinary 
day's rat race, but a dive-bombing pilot 
doesn’t black out unless he is in bad physical 
condition. It is not so bad to go unconscious 
in a bank at 15,000 feet, but it's a different 
matter altogether if you are at less than 
1,500 and roaring straight for the ground. 

Probably the greatest prob- 
lem of fiying nowadays is 
that machines have developed 
beyond the ability of human 
beings to endure them. This 
is typified by the ability of en- 
gines to operate efficiently at 
an altitude where humans al 
most instantly die without an 
oxygen mask and are oxygen- 
starved even when breathing 
the gas in pure form. So also 
an airplane's wings can stand 
more G's of centrifugal force 
than can its pilot. A healthy young man can 
generally stand up to about five G's for two 
or three seconds without blacking out. The 
braking flaps of the diving plane have slowed 
it down so that, at four G’s, the black-out 
danger is averted and also the ship can be 
precisely controlled by a young man so well 
in tune that his reactions arc almost in- 
stantaneous. 

At luncheon after our bombing expedition 
the pilots told some of the things they had 
been doing during those tense seconds of the 
dive. : 

The most difficult thing was to trim ship. 
‘The whirling propeller, driving an airplane, 
develops torque, a twisting reaction which 
tends to turn the ship to the left. For normal 
flight the stabilizer is set permanently at an 
angle to counteract this. But in a dive the 
propeller no longer is driving the plane and 
the torque is abated. So the off-center 
stabilizer throws the ship into a skid. That 
is, the tail slips off to one side. 

Now, the whole principle of dive bombing 
is that the plane itself is aimed at the tar- 
get, with a telescope sight which runs paral- 
lel to the longitudinal axis of the ship. If the 
ship is moving in one direction and pointing 
in another, aim is thrown completely off. 
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“In a dive you're practically standing on 
your left rudder,” said the youngster sit- 
ting next to me. “That corrects the stabi- 
lizer and stops the skid. You've got to keep 
the ball centered. You see, the bank indi- 
cator on your instrument board has a ball 
in a curved tube, and if the plane is skidding 
that ball rolls off center.” 

While thus trimming ship to avoid a skid, 
the pilot must also select the proper angle 
of dive. The sight is set to work with reason- 
able accuracy at an angle between 70 and 80 
degrees. Remember this is degrees and not 
percentage. An 80-degree dive is about 89 
percent of a true vertical angle. Coming on 
his target, the flyer picks his moment and 
noses downward. Probably his angle is now 
a bit shallow, so he pulls up and runs for- 
ward a bit. He may perform this trial-and- 
error process several times in the first 1,000 
feet of descent, before he attains the proper 
‘steepness and lets loose the 
all-out plunge. 

The dive is likely to begin 
around 70 degrees and wind 
up at 80. But if his angle gets 
much steeper the pilot is in 
trouble. The wings lose their 
hold on the atmosphere and 
the ship begins to rotate. 
Corkscrewing, they call it. 
The whole earth seems to 
whirl, and in a crazy eccen- 
tric fashion, for the pilot's 
sight is of course not at the 
axis of his rotation. Aim is lost, and in pull- 
ing out of the dive the pilot has also lost his 
sense of direction, which may be embarrass- 
ing in a battle. 

Diving is easier into the wind than with it, 
because a tail wind may carry the plane 
into too steep an angle. It may even carry 
the ship beyond the target, so the wing load 
is reversed. But a good pilot has to learn 
to dive from any direction, 

Having trimmed ship and got the proper 
angle, the pilot's next job is to look through 
his sight and hold his cross hairs right on 
the target until, at about 1,500 feet, he is 
ready to release the three bombs suspended 
under his wings and fuselage. One hazard 
developing at this moment, sometimes called 
target fascination, is that the pilot finds 
himself glued so fast to the target he can 
hardly force himself to pull off. Those re- 
porting this difficulty, however, have always 
been able to master it. 

In lunching with these pilots, I noticed 
how much colorful foud there was on the 
table. Servings of butter were several times 
the usual size, and it was very yellow butter. 
‘There were raw carrots, green vegetables, 
lots of salad. 

“I don't like (Continued on page 220) 
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FEVER CHARTS - 


FOR FIELDS 
Boost Farm Crops 


Ff YOU should hear a man 
talking about the “fever 
chart" of a field of growing 
crops, you might wonder if his 
own temperature did not re- 
quire looking into. But field 
“fever charts" are a new and 
very vital factor in the all-out 
American crop production 
needed to win the war. They 
are especially vital in the 
Western states where there are 
millions of acres of irrigated 
agriculture, and where know!- 
edge of the exact moment to 
turn on water, and how much, 
may result in a difference of 10 
to 20 percent in the size of the 
harvest and much difference in 
its quality, 

‘The apparatus, which does 
not register temperature, but 
relative moisture of the soil, 
consists of a domino-size block 
of porous plaster of Paris in 
which are set two wires that 
do not touch. This block is 
buried in the ground, the wires 
leading to an instrument which 
is a modified Wheatstone 
bridge. When current is sent 
through the block, the amount 
of resistance can be use” to 
measure the moisture content 
of the soil, which is exactly 
that of the block. 

‘The instrument was worked 
out by G. J. Bouyoucos and A. 
H. Mick, of the Michigan State 
College Agricultural Experi- 
ment Station, and tested in a 
big way by the Great Western 
Sugar Company and other 
large processors of irrigated 
crops with the assistance of 
the farmers in the field. 

‘The meter has its uses out- 
side the irrigated areas as well. 
For one thing, coupled to an 
automatic sprinkler, it can be 
used to turn on water in parks 
and vegetable truck gardens. 
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Reading the moisture content of a growing field. Irrigation 
turned on at the proper time helps to make maximum war crops 


Below, holes are bored at varying depths and small blocks of 
porous plaster of Paris sunk in the soil. Electric wires from 
them to a meter above the ground record the 
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TWO-MAN GUN CARRIER is one of several 


'vest-pocket” weapons developed by the Japanes 


Ine 


tended for tropical fighting, it can penetrate light jungle growth, and rice and rubber plantations. While 


dangerous in large numbers, i 


vulnerable to antitank guns and to aerial bombing and strafing 


NEW AXIS WEAPONS 


HEN the U.S. Navy captured its 
first enemy warship, during the 
Pearl Harbor attack, it verified one 
of a number of persistent reports of new 


Axis war weapons. The beached craft 


proved to be a midget Japanese two-man 


ELipihie 
EJECTOR SEAT 
THROWS BLLST 
macuear 


Z 


submarine, intended for suicide attacks at 
short range. Examination showed that the 
type measures 41 feet long, with a stubby 
conning tower and periscope. It carries two 
undersized torpedoes, plus a 300-pound ex- 
plosive charge to blow up the submarine 


“HUMAN TORPEDO" 


can version of torpedo 
croft that throws its 


Below, diagram of a two- 
mon Japanese submo- 
rine captured at Pearl 
Harbor. Note expl 
charge carried of stern 


aarrery 
COMPARTMENT — 3001.05.08 
r Hin ExPLosves 


ONE-MAN TANK used by the Japanese in the Malayan campaign is a great help to landing porties. 


While they are no match for heavily armored vel 
mass attack, where they lead infantry in attempts t 


itself and anything near it. Driven by elec- 
tric motors alone—standard craft use Die- 
sels on the surface to save and recharge 
the batteries—the midgets have a low-speed 
cruising radius of no more than 200 miles. 
But they are small enough to be carried on 
the decks of a surface 
ship, and lowered into 
the water near their 
objective. Their first 
trial, at least, was a 
failure; one went 
aground and another 
was detected and sunk 
when the pair at- 
tempted to slip into 
the harbor. 

A. one-man tank, 
another “pocket” Jap- 
anese weapon, has 


Incendiary bombs cre 
to the Germans contain 
xplosive charges. 
A few mixed with regular 
bombs would make people 
ofraid of all incendiaries 
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offer a serious threat in 
Inset shows #1 i 


taken part in fighting on the Malay Penin- 
sula, In these lightweight machines, the 
driver serves as his own gunner. Vulner- 
able to antitank fire, they nevertheless are 
well suited to landing operations, and may 
constitute a serious threat by sheer weight 


of numbers. Likewise, a two-man Japanese 
gun carrier sacrifices armored protection 
for ability to negotiate jungle terrain. 

From the European theater of war come 
reports of other military novelties. As Ger- 
many begins to pass from the offensive to 
the defensive in the air, it appears to have 
developed a new type of installation for 
antiaircraft defense. Radio lo- 
cators developed in Germany 
and other countries have al- 
ready made it possible to de- 
tect invisible air raiders, and, 
through an electrical brain 
called an integrator, to trans- 
mit firing data to the gun 
crew. A current refinement is 
said to make the guns respond 
automatically to the firing da- 
ta, training themselves, set- 
ting shell fuses, and firing of 
their own accord as long as 
the radio locator is “on tar- 
get.” One of the few sources 
of human error is thus elimi- 
nated, and the duty of a re- 
duced gun crew becomes sim- 
ply to keep the magazine filled 
with ammunition. 

On the offensive side, incen- 
diary bombs with delayed ex- 
plosive charges have been 
ascribed to German  techni- 
cians, Outwardly resembling ar 
standard fire bombs, which 
Britishers have learned to 
handle and remove from build- 
ings, the combination type 
burns for a short time and 
then explodes. Complicated to 
manufacture, it probably 
would not be used on a large 


AUTOMATIC AIR DEFENSE 
Artist's concepti 
‘antiaircraft installation 

‘guns respond automatically to 
ing data, The radio locator spots 
planes hidden by clouds or distance 
‘and the integrator computes firing 
data for transmission to the guns, 
which aim themselves, set their own 
shell fuses, and keep on firing os 
long as the radio locator is on the 
target. There ore no dials or con- 
trols os on other antiaircraft guns, 
and the small gun crew has nothit 
to do except feed shells into the 
locator gets off 
guns cease firing 


B. G. SEIELSTAD 


RADIO-LOCATOR 


scale; but a few of these bombs mixed with 
those of standard type would be calculated 
to make persons keep away from all incen- 
diary missiles, while they served their pur- 
pose of starting fires. 

A “human torpedo,” reportedly tried un- 
successfully by the Italians at Gibraltar, 
may be a development from the previous 


DIESEL-ELECTRIC 
MOTOR-GENERATOR 
UNIT SUPPLIES POWER 
FOR BATTERY 
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World War. At that time, two Italian offi- 
cers straddling a compressed-air “torpedo” 
managed to penetrate the defense of Pola 
Harbor and detach warheads that sank two 
major Austrian naval vessels. An American 
inventor, Otto Frindt of Chicago, has modi- 
fied the idea in a gasoline-powered, human- 
piloted torpedo that automatically tosses 
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its rider into the water before striking its 
target. 

And whatever other war innovations the 
Axis may have for us, it is a pretty safe 
bet that Uncle Sam has some surprises up 
his own sleeve, ready for use when his land, 
sea, and air forces come to grips with the 
enemy in any part of the world, 
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CASTING 


Those thousands of bombing 
planes we are building wouldn't 
be much use without bombs, so 
foundries are busy making cast- 
steel casings to hold the explosives 
that give the bomber its sting. 


1 Molds are ski with @ natural-gos flame to keep 
ny moisture from coming in contact with molten met- 

is @ cope mold for four casings. The small spots 
Taitkemeld Serna heteetetranee to escape 


This is a finished 250-pound cast-steel 
bomb casing, ready for shipment to a plant 
where it will be fitted and loaded. These 
photographs show haw such a casing is made 


1 drag mold with cores in place, and a cope 


Making a core for shaping the interior of Her 
Non eaa Wille She ae eheatcoaee ors Divsla| teady forccloslen aaron: Moke mutel Bose, 


is Helper epeeys soe checdy made: Fivaked. ing. oroved the cores inside the mold will form the borib 
cores on the rack in the background are ready casings. The cores owe their bright white finish to the 
fo.go fe the drying cven and the molding flcar refractory coating which enables them to withstand heat 


THE EGGS OF WAR 


G When it comes from the mold, the cos- 
ing looks like this, with "gates" re- 
maining where metal wos poured into the 
mold, and "risers" where gases escaped. 
Sand-blasting removes surface roughness 


5 In the finishing department, casings 
are placed on conveyors where they 
are inspected and then passed on to the 
chippers who remove all excess metal from 
them with pneumatic tools. The gotes and 
risers left in casting have been taken off 


6 Now the cosing goes on to the grinder to be 7 Below, inspectors are testing | the tall-end 
ground smooth, Placed in o lathe, it is fin- threads into which tail assemblies will be 
ished with a hand grinding tool. The next step is screwed when the bombs are loaded. The foundry's 
to machine the casing to receive the tail-fin ax- job is ended when the empty cosings are approved 
sembly and other fittings it will be given later and instructions are received for their shipment 


JUTTING worn-out bronze ma~- 

chinery bushings back in shape 
by a process of his own devising, 
A. V. Berry, of Los Angeles, Calif., 
has built up a novel and paying 
business. Currently, however, its 
prime importance is its saving of 
tons of the strategic war alloy of 
copper and tin formerly discarded. 
When a bushing—the “shell” in 
which a shaft, or journal, turns— 
comes in for overhaul, Berry first 
cleans it with a hot chemical, after 
which a steam bath sweats out oil 
imprisoned in the metal. Next, the 
bushing is placed in a press over & 
tapered die through which it is 
quickly forced by a 10-ton plunger. 
‘This reduces the inside and outside 
diameters of the relatively soft 
bushing. Subsequent steps achieve 
resizing of these diameters. The 
outside is made rough with a spe- 
cial tool, then literally sprayed with 
atomized steel from a gunlike de- 
vice as the bearing is revolved, 
building up a steel backing. Both 
the backing and the inside surface 
finally are ground by conventional 
methods to desired diameters, 


E. V. Berry, inventor of the bushing 
‘squeezer,” checks the alignment of 
the plunger of a big, 10-ton press 
as the collar approaches a worn-out 
wrist-pin bushing from a 15S-horse- 
power Diesel. This pross shrinks 
@ bushing of ony size to a new fit 
by forcing it through a tapered die 


Steel, melted by on oxyacetylene flame, 
is sprayed by compressed air to form a 
new, hard coating for the bronze bushing 
and make up for size lost in squeezing 


Excess steel is ground from the coating 
in a water bath (right), then sheet iron, 
used to block off oil channels during the 
spraying, is stripped off. Machining in- 
side and out for size is the final step 


104 POPULAR SCIENCE 


Tipped with tungsten 
carbide, cutting-tool 
edges havelong wear 


PUTTING THE 


<OAFED 


IN HIGH-SPEED TOOLS 


Tungsten, Super-Hard Ingredient That Toughens Steel, 
Makes Cutting Edges Cut Faster for War Manufacture 


By ALDEN P. ARMAGNAC 


richest tungsten deposit in Valley 

County, Idaho, during anation-wide 
hunt for strategic metals, Government 
experts of the Geological Survey and 
Bureau of Mines have gone far toward 
solving one of our most pressing war 
problems. 

Domestic mines have furnished 
scarcely half of our 3,000-ton-a-year 
peacetime needs, now more than dou- 
bled. Supplies from China, once the 
world's principal source of tungsten, 
have dwindled to the vanishing point. 
Even though we have contracted for 
4,000 tons yearly from Bolivia—prac- 
tically the entire output of South Amer- 
ica’s largest producer—tungsten has 
had to be rationed out to industry from 
the emergency U. S. Government stock- 
pile. Now it is estimated that more than 
7,500 tons, ample for all essential uses, 
will be available this year. 

Filaments of electric lamp bulbs that 
light your home may provide your 
closest acquaintance with tungsten. But 
high-speed tools for armament factories 
consume by far the major part of the 
supply. In some, up to 18 percent of 
tungsten is alloyed with steel. Others 


B' DISCOVERING the country's 
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sodium tungstate 
ret of this 
after extraction by heat 
‘and chemicals from soot-colored ore 


OVER 
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make each pound of tungsten go 
farther by using an inset of super- 
hard tungsten carbide as a cutting 
edge. Tungsten carbide dies draw 
wire and shape artillery shells. 
Military uses of tungsten metal and 
its alloys include armor-piercing 
bullets, erosion-resistant liners for 
big guns, and armor plate. 

All the way from the ore to the 
fini product, what happens to 
tungsten is demonstrated at the 


Tungsten oxide, derived from the sodium 
tungstate, is evaporated by steam. The 
worker is masked against fumes and dust 


Tungsten oxide “boats” are passed through reducing Gray powder left after hydrogen treatment is pure 
tubes where hydrogen gos currents remove oxygen tungsten metal, here molded into a future ingot 


Hydraulic pressure squeezes the powdered tungsten A “powder ingot” leaves its mold and is numbered 
dentification with laboratory-tested samples 


into a bar firm enough to stand up under hondling fi 


Union City, N. J., plant of the Callite Tung- 
sten Corporation, one of the country’s lead- 
ing firms in the field. Its raw material is 
lustrous, brownish-black wolframite, one of 
the principal tungsten-bearing minerals. 
Ground to dust, the soot-colored wolfra- 
mite turns to snow-white sodium tungstate 
and then to canary-yellow tungsten oxide 
in successive chemical treatments. Next 
comes a large-scale version of a laboratory 
operation familiar to every chemistry stu- 
dent—reduction by hydrogen gas. “Boats' 
or narrow metal troughs of the oxide pass 
through heated tubes in a reducing furnace, 
where a counterflow of hydrogen removes 
the oxygen. What remains in the boat is 


Electric jolts of 3,000 amperes fuse the 
powder into bars of solid, hard tungsten 
such as that ot right. Treating vessels, 


Insets of tungsten 
carbide are put on 

9 edges for 
use of high speeds 


pure tungsten metal in gray, powdery form. 

A hydraulic press molds the powder into 
a solid stick, or "powder ingot,” that can be 
handled gingerly without breaking. Fas- 
tened vertically between a pair of electrodes, 
the pressed powder gets a staggering 3,000- 
ampere jolt of electricity. Instantly the 
tungsten particles fuse into a solid ingot. 
Surrounding water dissipates enormous 
heat, for tungsten has the highest melting 
point of all metals—more than 6,000 degrees 
Fahrenheit. 

A resulting ingot of typical size measures 
15 inches long—it shrinks more than two 
inches during fusion—and half an inch 
square in cross section. The silvery bar 


Tips of tungsten carbide are made in a number 
of shapes for brazing onto cutting tool: used 
for special wor jobs. Several are shown below 


weighs more than two pounds; tung- 
sten is nearly twice as heavy as lead. 

Heat-treated and drawn through 
successively smaller dies, the ingot 
may become a filament for electric 
lamps, as fine as 4/10,000 of an inch 
in diameter. To gauge its thickness, 
ordinary methods are out of the 
question; a measured length is 
weighed. The average household 
lamp bulb contains two feet of tung- 
sten wire. 

Sliced into thin disks, rods of tung- 
sten make electric contact points 
when the pieces are brazed to rivets 
or screws. Tungsten plates or disks 
serve as the targets of X-ray tubes, 
from which the penetrating rays 
stream. 

‘Making tungsten carbide, for cut- 
ting tools and dies, requires no in- 
got. Instead, a ball mill grinds to- 
gether three powdered ingredients— 
gray tungsten metal, black carbon, 
and dark-gray cobalt metal. The 
cobalt serves as a binder for indi- 
vidual particles of the tungsten car- 
bide, Preshaped to the desired form, 
the mixture goes into a furnace, 
whose heat produces the compound. 
Once this has been done, the tung- 
sten carbide is in its final form, and 
nothing short of a diamond wheel 
can alter its shape. 
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Tungsten is an esser 
it is used for filaments i 


less than 0.0004 incl 
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Dr. Pincus looks over an atomic 
model of glass magnified a half 
billion times. The large balls 
represent oxygen ions, the small 

silicon. In front, left to 
Fight, clovely related silicon 
metal, quartz crystal, and glass 


Below, a diffraction pattern of 
soda-tilica glass as revealed in 
an X-ray photograph, From such 
studies physicists hove deduced 
completely new theories about 
the atomic structure of gloss 
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imental glass token by o research 
of the American Optical Company. This and sit 

ner structure of glass are of assistance 
breinietie fe types for vari 


Photomicrograph of on ex 


LASS, according to a 
recent series of re- 
searches, consists of 

a cloud of oxygen atoms 
held together and kept from 
flying off into space by the 
binding power of a few sili- 
con atoms. This startling 
new view of the nature of 
the material from which we 
make spectacle lenses, win- 
dow panes, watch crystals, 
and telescope lenses was de- 
scribed recently by Dr. 
Alexis Pincus, of the Amer- 
ican Optical Company. 

As is well known, glass is 
made by fusing the oxides 
of calcium, sodium, and sili- 
con, all compounds which 
contain oxygen. When they 
are melted together, 92 per- 
cent of the volume of the 
glass is occupied by the 
atoms of oxygen which they 
contained, 5 percent by s0- 
dium atoms, 2 percent by 
calcium atoms, and only 1 
percent by silicon atoms. 

Oxygen also contributes 
95 percent of the light- 
bending property of glass. 


industrial and decorative use 
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JITTERY MACHINES are now having their pulses 
taken by a small instrument which measures 
vibrations of any frequency between 500 and 
20,000 per minute. Known as the “Vibro- 
meter,” this new device was developed to test 
the frequency of power machinery and thus 
enable an engineer to make a quick diag- 
nosis of the cause of excess vibrations. The 
essential part of the instrument, which is 
only a foot long, is a thin strip of spring 
steel, called the reed, which is clamped be- 
tween two small steel rollers. When a ma- 
chine is to be tested, the head of the Vi- 
brometer is held against a section of the 
outside where vibration is of particularly 
marked intensity, and a knob attached to one 
of the rollers is turned to extend or retract 
the reed, thus tuning it to the machine's 
vibration. A scale on the back of the instru- 
ment indicates the number of vibrations per 
minute. 


TRANSPARENT FILM, adhesive on one 
side, offers a protective surface for 
permanent shop records. Available 
in sizes to fit standard catalogue 
cards and file cards, it is applied 
with a small electric iron. Notations 
can be made on the surface of the 
film with a wax pencil and then 
wiped off with a dry cloth when no 
longer needed. According to the 
manufacturers, the film will not dry 
out, discolor, or become brittle with 
age. Large sheets may also be ob- 
tained and cut to size for covering 
posters, record sheets, and other 
material. 


110 


ight 
It is © spring-steel res 


DRILLS TO CUT HARDENED STEEL without 
tearing it have recently been de- 
veloped. They are designed to drill, 
ream, countersink, or counterbore the 
hardest manganese steel, and are said 
to drill even fired porcelain without 
chipping or breaking it. Used as sal- 
vage tools, they make it possible to 
drill holes in dies, tools, and similar 
pieces which have been hardened and 
cannot successfully be annealed for 
machining. The drills themselves can 
be ground on an ordinary wheel when 
they show signs of wear. 
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Soldiers’ Identification Tags Mark X-Ray Photos 


Metal identifics- 
fion tags that sol- 
diers wear also 
make good X-ray- 
film markers. 
Placed onfilm, their 
thin-stamped let- 
tors print darker 
thon remaining 
area. Tags now also 
showthe blood type 


Below, the portable 
X-ray machine that 
goes with the Army 
Medical Corps to 
its first-aid stations 
as close behind the 
firing lines as it 
can—which is close! 
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W! skilled treatment of the wounds 

soldiers sustain in battle is one of the 
Army Medical Corps’ chief duties. To this 
end, X-ray machines, operating rooms, and 
laboratories, literally set up in tents near 
the firing line, become the emergency hos- 
pitals of Army doctors to whom time lost 
may mean soldiers’ lives. The photographs 
at the left, made in tents in the field, illus- 
trate an X-ray machine in use and a major 
operation being performed within such 
tents. Above, an actual X-ray made of a 
soldier’s shoulder in the field shows the in- 
genious use of his own identification tag to 
record on the plate the patient's name. Of 
additional help to the doctor would be the 
symbols indicating the soldier's blood type, 
as now included on such tags (P.S.M. Feb. 
"42, p. 72). Because all lettering on the tags 
is stamped, the letters consist of more 
thinly spread-out metal which the pene- 
trating X rays imprint onthe film as darker 
areas, thus making them legible. Medical 
Corps detachments carry the wounded from 
the battlefield to the first-aid stations, where 
battalion medical officers perform the emer- 
gency work. Ambulance collecting stations 
are the next goal, from which the wounded 
are sped to base hospitals. 


Like the portable X-ray machine, this oper- 
ating room, complete with table, lights, and 


necessary instruments and anesthetizing ap- 
paratus, is set up in a hostily erected tent 
11 


Compact Two-Way Portable Radio 
Developed for Use by Army 


A SMALL, lightweight transmitter- 
and-receiver set has been developed by 
the Army Signal Corps Laboratories to take the 
place of the more cumbersome “walkie-talkie.” 
Known as a “transceiver,” it is 13 inches long, 
five inches wide, and weighs about five pounds. 
It is equipped with a telescopic antenna which, 
when not in use, folds into the case. The trans- 
ceiver is adjusted to a fixed wave length, and 
with it a soldier is able to get direct orders by 
listening through the receiver. To reply or give 
an alarm, he talks into the transmitting unit. Op- 
eration is similar to that of a French-type tele- 
phone. 


Mobile Field Refinery Purifies 
Crankcase Oil for Re-Use 


RE-REFINING used crankcase oil and transmis- 
sion grease from Army motor vehicles is now done 
in a mobile refinery. Capable of purifying 200 
gallons a day, the plant turns out a product which 
Army experts consider as good as the original oil. 
Used oil is mixed in a vat with fuller’s earth, 
which attracts the impurities, and drawn into a 
retort where it is heated to vaporize and 
remove the impurities. After cooling, the 
fuller’s earth and refined oil are separated 
by presses. 


Used oil from Army-vehicle crankeases is re-refined for additional service by this traveling oil plant 
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Un-Natural History 42 tae 


Leaves oF THE TELEGRAPH PLANT, 
DESMODIUM GYRANS, ESPECIALLY THE 
TWO SMALL ONES ON EACH SHOOT, RISE 
AND FALL BRISKLY AND EVEN SWEEP 
MORE OR LESS IN A CIRCLES THIS 
STRANGE PULSATION BEGINS, GOES ON, 


‘AND ENDS OF ITS OWN ACCORD! ie 


THis LITTLE INSECT cRots INDIA HAS 
ms EYES AND OUT ON THE ENDS 
OF HANOLEBARS / PERHAPS THIS MAKES 

IT See AND FEEL BETTER? 


‘THE BROADEST EXPANSE OF WING To BE SEEN 
CACTI RICENG CEME. WORLD IS THAT OF, THE 
GREAT A MOTH OF EASTERN ASIA! THis | | 
SPECIES ATTAINS A WING SPREAD OF TEN INCHES! 


| trans seen pemongrecren rar THE 
EYES OF ALL NOCTURNAL ANIMALS AND 
BIRDS “SHINE” WITH REFLECTED LIGHTS 
THE EVES OF DIURNAL ANIMALS DO 
NOT SHINE” AT NIGHT? 


LOBSTERS MAy TRAVEL FAR FROM THEIR 
REDS[ TAGGED LOBSTERS HAVE JOURNEYED 
A DISTANCE OF [2 MILES IN THREE DAYS/ 
| RECENTLY A WANDERER WAS PICKED UP | 
| 54 mies From Home? | 


=} 


ALTHOUGH COMPARATIVELY UNADORNED, 
CRANES STALK ABOUT WITH STATELY 
STRIDE—NOT WITH THE MINCING, SLY 
STEPS OF ORNAMENTAL HERONS! CRANES 
Have No Loose PL ON BACK OR 
BREAST, AS DO HERONS / THE TOPS OF 
THEIR HEADS ARE PRACTICALLY, 
FEATHERLESS, WHEREAS HERONS SPORT 
LONG POMPADOURS f 
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FREDERIC W. GOUDY, 
Greatest American Type 
Designer, Has Left His 
Imprint on the World by 
Creating More Than 100 
Beautiful Faces to Gi 


Dignity and Simplicity 
to the Pages on Which 
Man Records His Dreams 


TYPE BY GOUDY 


By ANDREW R. BOONE 


UTURE generations will know Frederic 

'W. Goudy as the man who left a greater 
imprint upon the recorded story of his time 
than any historian or craftsman living 
today. 

At 40, this short, plump, pinkish, and 
puckish gentleman kept books for a Chi- 
cago realtor, and considered himself a fail- 
ure. During the next 36 years, starting al- 
most from scratch at an age when most men 
are permanently set in their chosen voca- 
tions, he cut 113 fonts of type, thereby cre- 
ating more usable faces than did the seven 
greatest inventors of type and books, from 
Gutenberg to Garamond. Now 76, he is the 
dean of twentieth-century designers. 

Chances are you never heard of Goudy. 
He is a printer's printer. As art adviser to 
the Monotype Corporation, his expert eye 
scans every drawing before it is translated 


into type. He is type consultant for Under- 
wood Elliott Fisher, manufacturers of type- 
writers and other equipment. In his 200- 
year-old frame home, which overlooks a 
‘small stream splashing across a 10-acre es- 
tate at Marlboro-on-the-Hudson, 70 miles 
from New York City, he executes for cus- 
tomers from Massachusetts to California 
original designs, from drawing to the fin- 
ished metal. His name spells authority to 
those who know type. 

Goudy traveled 25,000 miles last year by 
train and airplane, preaching to printers 
the gospel of simplicity, beauty, legibility, 
and dignity. “The perfect type,” he tells 
them, “would be completely invisible.” But 
since invisibility would defeat its purpose, 
which is to carry a message, he endeavors 
to approach that ideal as closely as possible. 
You never see a flamboyant character 
among his designs. 

“Creation” to this old master consists not 
in jumbling several styles and copying the 
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best features; rather, he draws on a well- Some of Goudy's original drawir 
stocked granary of knowledge kept filled by _!!3th font of type. Note the ide: 
daily study, adding to tried and true forms "d dates that 


any new impressions as they reach his eye. 

Perhaps 30,000 University of California 
alumni have locked in their trunks or framed on 
study walls examples of his craftsmanship, and 
probably fewer than a dozen know that Goudy’s 
hand touched their sheepskins. 

‘Thirty-one years ago, he visited the Louvre in 
Paris. While wandering among the galleries, his 
attention was drawn to the stone tablet pertain- 
ing to Hadrian, Roman emperor who reigned in 
the second century A.D, In a few minutes, 
caught by their classic beauty, he made a simple 
rubbing of three letters, P, E, and R, just as one 
may transfer the relief of a coin to a piece of 


is for Scripps, his 
jing number 113 
‘ord of various oper 


Bicth of a new type face: Goudy first lays 
out five gui lines to fix the upper ond 
lower limits of the various kinds of let- 
ters. Then, with shorp-pointed pencils, he 
draws the letters. Drawings are 7 inches 
tall. Pinholes mark the important points in 
each design as @ guide for the next step— 
transferring it onto draftsman's cardboard 


‘any irregularit 
smoothed out carefully at this stage of the work 


thin paper by rubbing a soft pencil over it. 

For seven years the rubbing lay in his 
desk, In 1917, when searching for a “di- 
ploma idea” he remembered those letters. 
Before retiring that night, he had filled out 
the alphabet and completed his sketches, 
making no change other than smoothing out 
the chips worn by time in the originals. 
Every year 4,000 California graduates re- 
ceive sheepskins bearing replicas of those 
letters taken from the Stone of Hadrian. 

Goudy calls the type Hadriano, in honor 
of the’ emperor. From a later European 
tour he returned with two classic forms 
which he calls Trajan and Forum. Trajan 
was copied from photographs of the Col- 
umn of Trajan in Rome, while his Forum 
was drawn from memory. 

‘Three great crises mark his busy and 
productive life. As a young man he moved 
to Chicago from Bloomington, Ill. where he 
was born March 8, 1865. He kept books 
several years for a real-estate firm, ap- 
praising lands and writing an occasional ad. 
Lettering interested him greatly, and in 
1895 he submitted a set of capital letters to 
the Dickinson Type Foundry in Boston. 

"Might these be worth five dollars?” he 
queried. 

‘To his amazement, the foundry accepted 
his design, sending a check for $10. Jubilant 
over his good luck, Goudy grabbed a pencil 
and rapidly made a few calculations. 

“Ten dollars for a half hour's work,” he 
mused, “or $20 an hour, or $160 a day. Boy, 
that’s fast money.” 

He'd made his fortune—on paper! Un- 
happily, however, not another sale came his 
way for three years. 

In fact, a decade was to pass before his 
mounting interest in typography led him to 
break away from the bookkeeper’s desk. 
‘Then he started a small print shop in Chi- 
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ing through @ magnifying lens, he cuts the let- 
ter out of the board with a sharp, thin-bladed tool, 
held perpendicular to produce a'clean, even edge 


After the cut-out letter has been removed, Goudy 
mounts the sheet on a piece of heavy cardboard, 
using ordinary water glass as cement. This makes ... 


used in making the 
in turn is the gu 
ix in which type is cast 


the master pattern, 
sunken working pattern, whi 
for making the brass mai 


cago. Scarcely a year passed before the 
sheriff helped him move out of the room. 
From Chicago he moved to Hingham, Mass., 
where for two years he strove valiantly to 
eke a living from a press. Starvation in- 
stead of the sheriff drove him out this time, 
and he landed in New York City to try his 
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luck at the work of commercial lettering. 

By 1911 his work was attracting atten- 
tion of book publishers, and in that year he 
received his first important commission, to 
make type for a book by H. G. Wells. He 
named the design Kennerley. Shortly Ken- 
nerley reached England and Germany, and 
was destined to prove the most profitable of 
all his designs, fetching over the years 
more than $25,000 in sales and royalties. 
Kennerley was the first American type ever 
sold abroad. 

By the early twenties, he had made many 
drawings for type, from which the matrices 
were engraved by the late Robert Weibking 
in Chicago. 


pattern goes into 
genious machine called a 
vertical pantograph. As Goudy 
quides a fine tracing point by 
the recessed letters, a revoly- 

cutter at the fop of the 
device cuts the same design in 
reduced size on a plate of type 

The cutter remains fixe: 

pla the metal 
moves under it as guided by the- 
pantogroph, reproducing the 
design from the master pattern 
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“His work,” Goudy told me, “was tech- 
nically satisfactory, but I do not feel that 
type cast by any one else carries fully into 
print the exact qualities of rhythm and feel- 
ing I strive for in my original drawings. No 
punch cutter or matrix engraver, however 
skillful, can do more than approximate the 
subtleties of another's thought and feeling.” 

By 1921, Goudy had visions of carrying 
out with his own hands every detail, from 
drawing designs to casting the type. 
Strangely, fate forced him to take the final 
step. In 1925, he received a commission to 
furnish a private type for exclusive use by 
the Woman's Home Companion. As usual, 
he expected to complete the designs and 


The resulting “working pattern,” bear- 
ing the design of the letters reduced 
to 2/4 inches tall, now goes into the 
lower part of the pantograph to serve 
as the guide for cutting brass matrices 
from which the type will be cast. The 
pontograph is odjusted to make the 


matrices the size of the type 


turn them over to Weibking, who would cut 
the matrices. Goudy completed his drawings 
in a few weeks, and the day he was to de- 
liver them in Chicago, word came that 
Weibking had died. This was his second 
crisis. 

At 60, “with more assurance than judg- 
ment,” he decided to plunge at once into 
the job of assembling a modest foundry. 
His Village Press and Letter Foundery at 
last was to become a true foundry. With no 
previous experience, Goudy began to make 
patterns, grind cutting tools, cast type. On 
delivering the job, he was able to boast au- 
thorship of every step in its conception and 
manufacture. 

At an age when many begin to think of 
retiring, Goudy was just beginning to hit 
his stride. For 14 years he labored in hi: 
150-year-old shop, a three-story frame 
structure near his residence, replacing 
makeshift tools with better ones, installing 
permanent machinery, making hundreds of 
drawings, master and work patterns, and 
type designs. Shortly before sunup on Jan- 
uary 26, 1939, flames from some unknown 
source licked at the dry timbers. In a half 
hour, fire swept away the accumulation of 
a lifetime. 

His seventy-fourth birthday was only six 
weeks away, yet as the embers cooled, Goudy 
was planning ways to continue. Shortly, he 
turned his library into a laboratory, con- 
verted a large room into a shop, and before 
long was busy producing matrices for the 
University of California's Old Style and 


THE CUTTER POINT of the vertical pantograph 
is made of steel that is almost os hard as diamond. 
In order to obtain perfectly smooth faces on the 
printing surface of finished type, the impression 
must be made within a tolerance of only .0002 inch 


seven other types which followed. Among 
them is his latest, a book design for the 
Scripps College Press in California—No. 
113 in his record. 

Already known as the father of an Amer- 
ican school of design, Goudy has a deep con- 
viction that we should encourage this move- 
ment, and not turn to foreign sources for 
ideas. Although his designs may embody 
the lovely script of Gutenberg, the beautiful 
proportions of a Caslon letter, the delicacy 
of Garamond or the contrasting weight of 
Bodoni, any or all—he doesn’t believe in 
casting aside the historic forms—he usually 
insists on adapting them to up-to-date needs. 
And he's one of the few men since the in- 
vention of type who can do the entire job, 
from sketching to casting and printing. 

When at last, in consultation wit’: a client, 
he determines the uses to which a new face 
will be put and the impressions upon read- 
ers desired by a publisher, the aging master 
goes home to Marlboro, and there bends 
over his sturdy drafting table. 

Unlike other draftsmen, he keeps a stack 
of sharp-pointed pencils close at hand. 
Some years ago he lost the sight of his 
right eye. A pen may make undesired marks 
in the wrong places, while lead leaves its 
impress only when moved. He takes no un- 
necessary chances in making his original 
drawings, because mistakes take time, and 
he works day and night on a new design. 

Goudy first lays out five guide lines which 
mark the limits of the letters. One fixes the 
tops of such letters as b, d, and h; another 


To keep it in perfect cutting condition, its assem- 
bly can be removed from ifs place on the top of 
the pantograph and placed in a special tool 
for grinding as shown below. The knurled knob 
gives fine adjustment in grinding os in cutting 


the bottoms of j, p,q, and y. A third serves 
as a base for the row of letters as a whole, 
while two others determine thickness and 
variation at the tops of such letters as a, e, 
i, m, and n, These drawings usually stand 
7% inches tall. 

You would think that a letter, satisfac 
tory when drawn in this comparatively large 
size, perhaps 90 times taller than the fin- 
ished type, would be well-nigh perfect 
when reduced. But the original sketches 
are inexplicably tricky at times. In fact, the 
type is never exactly like the sketch, and an 
excellent letter may produce a decidedly un- 
satisfactory type face. More than once 
Goudy has destroyed drawings when proofs 
from the resulting type displeased him. “I 
consider a type good,” he told me, “when it 
can’t be any gooder. 

‘The completed design is traced on a large 
sheet of draftsman's cardboard, and the 
traced letters are smoothed out to remove 
any irregularities. From this point on to 
finished type, each step requires the great- 
est precision. Peering through a magnify- 
ing lens, he cuts each letter out of the board 
with a sharp, thin-bladed knife, held per- 
pendicular to produce an even, clear edge. 
After removing the letters, he cements the 
cut-out sheet to another piece of cardboard. 
‘The depressions, outlining the letters, then 
become the master pattern. 

With a reproducing device called a verti- 
cal pantograph he reduces the letters by 
two-thirds, As he follows the recessed out- 
lines with a fine tracing point, covering the 


ps ing the cutter point. Most 
type designers turn thei s over to @ pro 
fetslonal metrix engraver whe performs the mechan- 
ical operation, but Goudy feels that no other man 
can corry the qualities of his designs into type 


depressions with an even pressure, a re- 
volving chisel cuts the letters in type metal. 

This metal block, duplicating the original 
cardboard except for size, becomes the work- 
ing pattern. From this pattern, Goudy, 
again using the vertical pantograph, en- 
graves the recessed brass matrices in which 
the final type will be cast. 

‘This is a task few men with two good eyes 
would dare tackle, for the letters must be 
cut with perfectly smooth faces, and as the 
tiny chisel, which cuts a line only two one- 
thousandths of an inch wide, revolves, the 
impression must be made within a tolerance 
of two ten-thousandths of an inch. If too 
shallow, a new matrix soon will be cut; if 
too deep, Goudy smooths down the top, 
rubbing off the excess metal. When you re- 
call that he may cut letters two inches tall 
today and move down to letters only a 
twelfth of an inch tall tomorrow, you get 
some idea of the painstaking care required. 
Goudy cuts a brass matrix for each letter, 
figure, and decoration of each size in which 
the type is to be cast. 

You and I can’t study a column of type 
and describe its features. We know simply 
that one book or one magazine looks better 
than another. But why bother with a new 
face when many good ones are available? 

“Each face," Goudy emphasizes, “has a 
spirit of its own, New types express the 
tempo of the times. 

“After all,” he adds with a smile, “it is 
very easy. I just think of a letter and draw 
a line around the thought.” 


Examining the finished point. The great precision 
of Goudy's work is made all the more remarkable 
by the fact that he lost the sight of his right eye 
several years ago. In spite of this handicap, he 
corries cut every detail from drawing to casting 


Army Gets New Field Jacket 
That Stays Clean and Dry 


AFTER a careful study of many fabrics 
and designs, a new field jacket of tightly 
woven cotton poplin has been selected as a 
regular part of the U. 8. soldier's uniform. 
The jacket was developed by Major Gen- 
eral James K. Parsons, who sought a warm, 
loose-fitting garment to be worn in winter, 
spring, and fall in place of the old wool coat 
or blouse, one serviceable in the armored 
forces as well as the others. 

‘The jacket resembles a civilian wind- 
breaker, is warmly lined with 10%4-oz. shirt- 
ing flannel, and can be closed with tabs at 
the collar, wrists, and waist. It is treated 
chemically to be spot-resistant, water-re- 
pellent, and windproof. The cloth will not 
soak through except in a driving rain, and 
unlike leather or rubber, it allows the body 
to breathe. 

‘The material was developed commercially 
about three years ago for use in ski suits 
and children’s snow suits, 
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Sheepskin Clothing 
Keeps Flyers Warm 
at High Altitudes 


AVIATORS of the U. S. 
Army are more warmly 
dressed than Eskimos, 
thanks to scientific testing 
—carried on since 1929—of 
clothing for high-altitude 
flying. Rabbit, beaver, bear, 
wolverine, silver fox, and 
nutria, have been found to 
be either less efficient against 
the cold than sheepskin or 
not as strong. 

In the Air Forces’ new 
garment sheepskin is used 
with the pile facing in, and 
the outer shell is treated 
and tanned so that it is 
flameproof, windproof, and 
acidproof. The only other 
skin used in garments for 
the Air Forces is wolf. A 
thin strip of this fur faces 
the Alaskan parka hood to 
prevent accumulation of ice 
from the breath. 


jing serves 
the Armys high-ltiuae Aye 

The photos show a pilot's suit 
(right) ond that of a mechanic 
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ELECTRIC FANS 
HAVE 
MANY USES 


‘OUR electric fan needn't wait 

until summer to come out of 

storage and start performing 
a round of useful daily household 
chores. Reminding yourself that it 
never does "cool" air, but circulates 
it, you can make living more com- 
fortable at any time of the year by 
using it properly. For instance, cir- 
culating air makes for healthier 
surroundings. Set the fan to blow 
against a radiator, or along a wall 
toward a partly opened window, 
for this purpose. Laundry dries 
faster indoors, particularly on 
damp days, if the air from an oscil- 
lating fan circulates through it. 
On bitter-cold days, the direct blast 
of a fan will “defrost” window panes 
just as it does on your car wind- 
shield, or a low-speed breeze aimed 
from six feet away at your furnace 
draft door will help a sluggish fire. 


en temperatu 
irectly into the radiator coils, as ab 

At right, aimed along a wall, the fan gives 
healthful circulation to the air in a room 
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Here's o rainy-day chore for your 
laundry. As the fan oscillates back and forth, 
air briskly between the pieces of clothes to sp 


tris fon drying 


MORE 


channels in sand, as 
seen ininset, pushing oil 
toward "output wells’ 


OIL FROM OIL WELLS 


Miniature Fields and an Indoor Well in a College Laboratory 
Increase the Production of High-Grade Pennsylvania Petroleum 


ture oil field and an indoor oil well, re- 
search scientists and students at Penn- 
sylvania State College are working on new 
methods for increasing the supply of Penn- 
sylvania oil. To insure the continued pro- 
duction of its high-grade product—now a 
war necessity—the oil industry of Pennsyl- 
vania is codperating with the college in im- 
proving “secondary” methods of recovery. 
To do this job, Dr. S. T. Yuster, in charge 


B: MEANS of models, including a minia- 


Three research workers take readings on the amounts of oil and water 
Under controlled laboratory conditions, it is pos- 


of water-flooding research, has invented a 
miniature oil field, which consists of, two 
sheets of transparent plastic separated by 
sand which, when saturated with oil, repre- 
sents the stratum from which oil is pumped. 

‘The commonest “secondary” method for 
the recovery of oil is by water-flooding, and 
the usual setup in the field is an arrange- 
ment of four input wells, down which water 
is pumped, to one output weil, out of which 
the oll is forced by the water pressure. In 
the laboratory model, 
wells are represented by 
small brass tubes per- 
forated in the center and 
covered with fine copper 
mesh to keep the sand 
from escaping with the 
oil. By a manifold 5; 
tem, water is pumped in- 
to the input wells, forc- 
ing the petroleum out of 
the sand and up to the 
surface. Under the con- 
trolled conditions of the 
laboratory, the most ef- 
ficient water force can 
be accurately measured, 
and the rate at which 
oil can be produced may 
be determined. These 
facts are passed on to 
the oil operators through- 
out the state, 

It has been found that 
certain chemicals pumped 
into an oil field in place 
of water do a more ef- 
ficient job of extraction. 
While ‘at present this 
method is not economi- 
cally sound, it can be 
used in case of necessity 
to extract a higher pe.- 
centage of oi] from the 
fields. 

To answer such ques- 
tions as how much oil 
yield to expect from a 
given section of strata, 
and how fast an oil op- 
erator should drill for 
maximum efficiency, the 
laboratory tests actual 
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This is believed to be the only indoor experimental oil well at any American college. Its bottom, 400 
feet below the surface of the ground, is cemented off from the aserobedlag) eorth and is flooded with 


water, The student at the instrument case is reading a dynamometer which indicates pump efficiency 


Below, a drill-core somple of 
eil-bearing sand is being put 
into on electric heater where 


Sample cores obtained in 
ing are tested at the labora: 
od of removing oil. This four-for 

1,300 cubic centimeters of oil, gave up 450 
meters during the course of @ sit-months air-drive ru 
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At left, oil fils spaces between sand 9 
represented by dork oreas. 


samples submitted from the field. A drill 
core is inclosed between rubber gaskets, 
fitted with brass nuts and a collar, and in- 
serted in another inclosing unit. Then water 
is pumped in and the oil exudes from the 
core, which is porous though hard. 

Tie air-drive research laboratory long 
cores uf oil-bearing sand obtained by hori- 
zontal drilling are tested. Whether air pres- 
sure or water pressure should be used is 
usually decided by the permeability (ability 
to conduct oil and water) of the sand, As a 


mont designed in the lobo- 
totory ptacle for holding drill cores in 
1g. It consists of goskets, brass collar, nuts 
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ight, better recovery was effected by use of chemi 


ws of an artificial sandstone slide that shows the water-flooding process under magnification. 


water-flooding has reduced the amount of oil 
Is instead of water 


general rule, air pressure is applied when 
strata are irregular. 

Another contribution the laboratory has 
made to the oil industry is an analysis of the 
amounts of explosives to be used in oil pro- 
duction, to replace rule-of-thumb methods, 

Pennsylvania oil operators receive from 
the Petroleum Production Laboratory de- 
tailed production histories which are really 
forecasts that show them how to prolong the 
useful life of their holdings by squeezing out 
the last drop of this necessary war material. 
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What Makes 


a Champion? 


SCIENCE DISCOVERS INNER WORKINGS AS ATHLETES PERFORM 


from a warm spring sun creep across 

the stadium, the loudspeaker blares 
out an announcement: “New world’s records 
. in the hundred-yard dash, pole vault, 
and high jump.” 

From another college campus, clear across 
the continent, comes the news that a single 
swimmer has set, not one, but five new 
speed marks. Elsewhere other runners, 
weight-tossers, and javelin throwers outdo 
themselves with physical feats which ath- 
letes a decade ago thought never could 
be achieved. 

Are American track and field stars de- 
veloping into young supermen, or are they 
simply learning to coax the last ounce of 
strength and yard of speed out of their 
bodies and legs? What really makes an 
athlete tick? 

‘Answers to the first question are simple. 
We are not becoming a super-race; better 
performances result from improved coach- 
ing methods. As for the inner goings-on of 
an athlete’s body, several score students at 
the University of California, some with 
athletic experience and some not, have sub- 
mitted themselves to a program of research 
conducted by Dr. Franklin Henry, psycho- 


[": on a Saturday afternoon, as shadows 


PUFFING ON A CIGAR, 
small hole in an 
wavering. Blood pressure an: 


physiologist of the University’s Department 
of Physical Education for Men. Answers 
are being found to many puzzling questions 
concerning personality, mental alertness, 
health, and social attitudes on the one hand 
and physical education and athletics on the 
other. 

The basis of the studies is a collection of 
intricate machines which reveal all sorts of 
things about the body. From Dr. Henry's 
workshop came recently a complex device 
that registers simultaneously changes in the 
heart rate, breathing, skin temperature, and 
oxygen consumption. Runners take off from 
special metal blocks, and an ingenious poly- 
graph measures the pressure exerted by 
each foot and the time required to get away 
after the gun barks. 

One of the unexpected results of the in- 
vestigation into the dynamics of sprinting 
is the fact that inexperienced runners usual- 
ly leave the blocks faster than even the fast- 
est experierfced sprinters. Experienced run- 
ners, however, though slower at the gun, 
pass the inexperienced before hitting the 
ten-yard mark. 

In track tests which bring these con- 
clusions, speed is measured with an electric 
timer which registers in hundredths of a 


jess by holding a metal pencil in a 
jh the edge of the hole notes the slightest 
all port of a study of why athletes 


] Of te 2 good stort. The pressure, this sprinter 


with each foot is measured by 


ingenious apparat 


getaway after the bark of the starting gun is also measured 


second as the runner presses against start- 
ing blocks connected mechanically to a mov- 
ing tape and strikes light bamboo gates 
every five yards along the course. As each 
gate swings, a switch closes the electrical 
circuit, recording the time of impact on the 
tape. A cord attached to the runner op- 
erates a precision velocity recorder for the 
first ten yards of the race. Electrodes in 
the starting gun and blocks cause the mech- 
anism to begin functioning. 

Scores of runners have leaped off on this 
recording apparatus. How hard do they 
shove, do they follow through evenly, how 
far apart should blocks be set for most 
effective starts? Some, the tape shows, 
shove three times during the fleeting in- 
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a block connected 
‘on the table. The tim 


wired for 


stant of departure, although they are only 
conscious of a single shove. One champion 
runner applied 68 pounds of pressure with 
the rear foot, 114 with the front. A hurdler 
put 178 pounds on the rear block, but only 
111 on tho front, From the time they heard 
the gun until both feet were clear, sprinters 
in a 100-yard dash got away in .403 seconds, 
while the same runners trying a 300-yard 
race as fast as they could go required .511 
seconds, more than 25 per cent longer. 
Fifty-four men tried both the 100 and 
300-yard distances, running wide open 
throughout. They averaged 1.98 seconds for 
the first ten yards in the 100 and 2.04 in the 
300. The charts show that in both of these 
distances the runners obeyed a definite law 
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os the runner 
hits light bamboo 
gates at five-yard 
intervals, breaking 
the contact at left 


in the way their speed dropped off progressively. 

Why are the fastest runners fastest? Thats 
the question Dr. Henry hopes to solve now. Is it 
because they are stronger, or do they have low 
muscular viscosity? You can liken the muscles 
to lubricating oil. At peak speed, a runner works 
against the viscosity or drag of his muscles. If 
viscosity actually limits speed, as in an internal- 
combustion engine, coaches will seek runners with 
low-viscosity muscles for the dashes; while those 
whose muscles set up more friction will become 
the milers. 

How important viscosit; 
picking athletes has not yet been determined. A 
start has been made, however, with the records 
which show changes in speed as the runners dash 
past the timing stations. From these Dr. Henry 
is able to calculate their effective viscosity. 

Another group of tests shows that the amount 
the heart rate speeds up during exercise reflects 
changes in physical fitness. To record heart beats 


will prove to be in 


128 


Reet viow of the storting blocks, 
showing their mechanical connection 
with the recording device on the table 


4 This close-up of the two motal blocks 
reveals how each foot applies pressure 
‘on a strong spring as the runner gets away 


Dr. Franklin Henry, the inventor and a 

psychophysiologist, checks a runner's 
start ond sprinting performance with the oid 
of his intricate machine. He answers many 
questions on why new records are made 


accurately while the boys move about, Dr. 
Henry invented a heart-beat speedometer, a 
portable device weighing 30 pounds and in- 
volving vacuum tubes and simple metal- 
plate electrodes. With it he can read both 
the number of beats, as recorded on a count- 
er, and the changing heart rate itself. 

‘This device is helping him find just what 
goes on in the human body during exercise. 
It is combined with a stationary bicycle, a 
large bag which collects expired carbon di- 
oxide, pneumatic tubes which transmit 
breathing rate to a recorder, and 100-foot 
coils of pure nickel wire cemented with a 
plastic to copper disks to measure changing 
body temperatures. 

In practice, these tests of physical condi- 
tion will help to make possible exact evalu- 


Copper disks backed with 100 
feet of coiled pure nickel 
wire measure the temperature 
of the body as the athlete 
tides the stationary bicycle 


ations of athletes’ health. More than one 
boy has been permitted to exercise when 
suffering from a cold, Perhaps both his 
coach and he thought his physical condition 
was good. Yet from this laboratory has 
come the first scientific data indicating how 
a cold affects the body during exercise. 

Twenty-one students with colds climbed 
stools and blew into flarimeters, trying to 
maintain a column of water at a level as 
long as possible. Dr. Henry's instruments 
recorded their heart action and breathing 
during exercise and subsequent rest. Their 
flarimeter blows dropped nearly a fifth in 
duration as compared to their blows when 
they were in good health, and they breathed 
10 percent faster for a brief period follow- 
ing exercise, yet their hearts beat more 
slowly. It meant lowered vitality. 

While most coaches forbid athletes in 
training to smoke, authorities do not agree 
upon the physical effects of tobacco. Dr. 
Henry has turned his attention to that sub- 
ject, too. Blindfolded subjects smoke cig- 
arettes and cigars, and try to hold a metal 
pencil in a small hole. Electrical contacts 
note any wavering.—ANDREW R. BOONE. 


WHAT GOES ON INSIDE THE BODY is observed 
with the assistance of a bicycle rider and a set 
of instruments recording skin temperature, heart 

breathing, and oxygen consumption. The bag 
and its carbon content 


for High Altitudes 
Gets Sharp Photos 


LENSLESS camera that photographs 
extremely small objects on the ground 
from great heights with amazing 

sharpness of detail is said to be in use by the 
German air force. According to reports, the 
aerial camera is patterned after the Schmidt 
astronomical camera designed a half dozen 
years ago to photograph distant stars. 
While the Schmidt camera makes use of the 
reflecting mirror of a telescope, the new 
camera has its own special aluminum-coat- 
ed spherical mirror, plus a simple front 
plate that corrects imperfections. Light 
beams from the ground enter the camera at 
a much narrower angle than they do in the 
case of an aerial camera of conventional 
design. They bounce off the mirror to a 
convex film holder at the point of focus, as 
shown in the accompanying simplified 
sketch. While the total area of the ground 
covered by the camera is small, and the film 
itself is not large, the sharp detail obtained 
from high altitudes is largely attributed to 
the tremendous light-admitting powers of 
the camera as compared with the much 
more limited receptivity of conventional 
cameras using lenses. 


CORRECTOR PLATE 
COMPENSATES FOR VARIATIONS 
IN REFLECTOR'S SURFACE: 
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FEPATH OF RAYS . 


ALUMINUM-COATED 
PARABOLIC REFLECTOR 


FILM SURFACE ON 
CONVEX SURFACE 


Above, how the refle: 


era works: 


ing at the right, 

‘covered by the 
is compared with 
that taken in by an instrument 
of the type commonly employed 
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“A LOT OF 


An Entomologist Counts the Species 


INSECTS” 


His Own 


Back Yard—and the Result Surprises Even Him 


R, FRANK E. LUTZ found 1,500 differ- 

lent species of insects in his back yard— 
and, what is more, he was happy about it! 
Dr. Lutz, curator of Entomology for the 
American Museum of Natural History, tells 
of his discovery in a book titled “A Lot of 
Insects” (The Cornwall Press, Inc.). 

It all came about after a talk with Dr. 


Above, Dr. Frank Lutz uses his ingenious 
fhoscope-and-funnel listener to locate 
jors. Below is the strange mole cricket 
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Lucas, Director of the Museum. Dr. Lutz 

wanted a larger staff for his department. 

He pointed out that, since there are three 

times as many insects as there are birds or 

animals, at least three fourths of the staff 
of any zoological museum should be en- 
tomologists. 

“Why,” said Dr. Lutz, “there are more 
different kinds of insects that either 
live in or come of their own free will 
to my 75 by 200-foot yard than there 
are different kinds of birds in the 


The quiet New Jersey suburbon back yard 
below was a home or stopping place for 1,500 
kinds of insects within a few years’ time 


United States and Canada!” The director 
smiled and remarked that this statement 
was an “exaggeration due to enthusiasm.” 

‘The conversation ended with Dr. Lutz 
betting Dr. Lucas that he could find at least 
500 different kinds of insects in his back 
yard. Setting out to prove his claim, he 
je the almost incredible discovery that 
1,500 different kinds of in- 
sects came to his back 
yard in the next few years. 
Some of his insect visitors 
came from such far-off 
places as the West Indies 
and Mexico, while others 


LARVA BUILDS ODD 

TRAP FOR ITS FOOD 
Photographs at left show how 
the ant lion's larva makes a 
the sand to trap other 
insects. Backing around in a 
spiral, it flips sond 
head to form a neat conical pi 


leaf. 
of the young to hatch would eat 


TRAINING BEES to oss 
the insect popul 
demonstrate th 


APHIS-LION EGGS hanging from a plum 
If eggs were not separate 


te sounds with food. In addition to taking @ census of 
n of his back yard, Dr. Lutz made many experiments 
strange characteristics and habits which are described in his book 


were just the home-grown varieties. One 
day Dr. Lutz found a tropical bee, known 
as the Euglossid, resting one one of his pe- 
tunias. He surmised that it had been im- 
ported on a tropical plant or possibly had 
flown all the way from the tropics. So far as 
Dr. Lutz knows, this is the only live speci- 
men that has ever been seen north of the 
West Indies and Mexico, though many may 
have escaped identification. 

In detecting his noisier “neighbors,” he 
used a simple but ingenious sound-detecting 
device consisting of a doctor's stethoscope 
and a cardboard funnel. With this strange 
instrument he «became quite proficient in 
identifying the type of insect by sound. For 
example, he found that the cricket's chirp is 
a pure tone, while the call of the katydid, 
although made in the same way, is just a 
plain noise. 

“A Lot of Insects” gives the reader a de- 
sire to walk observantly through his garden 

book in hand—and start listing the in- 
sects he encounters. 


"tO" CATERPILLARS—22 of them— 
on a bean leaf. Huddled together thi 
way, they look like one huge insect 
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BATTERY. 


relay, or your driving habits 


A CAR IS AS GOOD AS ITS WEAKEST PART 


By SCHUYLER VAN DUYNE 


O MOTORISTS of a nation at war, ex- 

traordinary automobile care means more 
than just money in the pocket. It may well 
make the difference between sharply re- 
stricted driving and no driving at all. No 
other nation is getting away with much 
civilian motoring. Without effort, this na- 
tion probably cannot either. 

Common-sense driving, says the U.S. 
Department of the Interior, can cut our 
gasoline-consumption bill by 25 percent. 
And common-sense care of your car can 
work equal economies by making it last 
longer. Such care calls for a new mental 
conception of what your car is. Instead of 
thinking of it as a complete mechanical 
unit, look on it as an assembly of many 
separate parts, each one a link in a chain 
that, when broken, may render the entire 
unit useless. 


‘Thus, while those brakes that WH, 
aren't quite equalized, or that 
grabbing clutch, never yet made 
you give up driving, you should > 


now recognize that bad brakes 


Individual cell tests show whether all 


js are doing an equal share of work jing all 


js together is necessary, too. If your bo 


runs down rapidly, the trouble may be in the genera- 


current regulator, voltage 


Botte 


gulator, cut-out 


jes may soon be 


may destroy unreplaceable tires, and that 
a grabbing clutch can smash the transmis- 
sion, rear end, and universal joints which 
you might have a difficult time getting put 
back in shape. In short, your car is no 
longer a luxury, but a consumer of vital 
war materials at best, and at worst a wast- 
er of them. 

‘The principal parts of a car to be cared 
for are not many. Tires, battery, generator, 
starter, carburetor, distributor, brakes, 
spark plugs, air and oil filters, knee-action 
and steering assemblies, and a few simpler 
ones like the fan belt, wiring, cooling sys- 
tem, and lights. Let's run through the list 
and see why and how you should take care 
of them. 

TIRES, They are mainly crude rubber from 
the East Indies. Certificates of necessity 
from rationing boards are now required for 
their purchase. To get the most from present 

tires, keep them pumped to the 


CAN maker's recommended pressure. 
Check valves for leaks. Inspect 
frequently for cuts, bruises, nails, 

isp 284 for worn spots indicating un- 


balanced wheels, misalignment of 


WHEELS. Weights properly added to wheel 
restor 


= will 
stationary and revolving balance to fire and 
This is vital to long tire life 
If the 
spot is near tire edge, it also will cause wheel 

Both shorten ti 


wheel assemblies. 


since @ heavy spot will cause wheel “tramp. 


heavy 


life, damage brake drums 


shimmy 


CLEAN FILTER MEANS CLEAN OIL, 
REPLACE OEFECTIVE WIRING PROMPTLY, ») 
GAP AND CLEAN PLUGS EACH 4,000 miLES 


DONT DRIVE WITH A 


SHOCK ABSORBERS REQUIRE SERVICE 
GRABBING CLUTCH 


BRAKES NEED FREQUENT 


BREATHER CAP MUST BE CLEAN 


meatanees.  \ 
sow cme 
Mes 


FLUSH COOLING § 
System twice . 
veaniy . 


(CHANGE ENGINE 
iL REGULARLY 


Composite of several automo! 


wheels, uneven brake action, or shimmy. 
Rotate tire positions to distribute wear even- 
ly. Retread, recap, or top-cap good worn 
carcasses. 

BATTERY. Mostly lead, of which reclaimed 
lead is large part. There is antimony-lead 
alloy in various parts. Pig lead, antimony, 
and rubber for the cases, are all under strict 
wartime allocation. Add water frequently to 
cover plates. To be sure of ample charge, 
make ampere and volt tests at least once a 
month. Learn to start your motor on the first 
try. Keep battery posts and clamps clean of 
corrosion with occasional bath of baking 
soda and water, followed by clear-water 
rinse, 

STARTER. It contains many yards of copper 
wire, a copper commutator, cast iron, and 
steel. Lead and tin are used in soldered con- 
nections. All materials are under allotment. 
First signs of trouble are excessive ampere 
consumption and reduced starting speed. 
‘Worn brushes and bearings, shorted com- 
mutator sections, and dirt and grease are the 
prime causes of trouble. Starter overhaul is 
cheap compared with new-unit cost. A de- 
fective unit will discharge a battery rapidly. 
Keep it oiled according to instructions, and 
use the unit as little as possible. 

GENERATOR. Same materials as starter. 
Brushes, commutator, and bearings are more 
prone to wear. Trouble signal is intermittent 
or halted charging, or any unusual noise. 

CARBURETOR. Considered with air cleaner 
and gasoline pump, it is made entirely of 
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CHANGE REAR- 
SEND GREASE 
‘SEASONALLY 
TEST BATTERY MONTHLY AND ADD 
WATER AS NEEDED KEEP TERMINALS, 
(CLEAN AND TIGHT 
KEEP UNIVERSALS LUBRICATED 
‘CHANGE TRANSMISSION GREASE SEASONALLY 
STARTER AND GENERATOR REQUIRE REGULAR OILING. 


“SET DISTRIBUTOR POINTS FOR PROPER Gar 
"ADUUST TIMING TO AVAILABLE FUEL. 


"MAINTAIN TIRE PRESSURE AND KEEP TIRE-WHEEL 


ASSEMBLIES BALANCED SHIFT TIRES PERIODICALLY 


the drawing shows the principal parts to service to keep your cor running 


trategic materials—zinc, iron, copper, and 
steel variously alloyed. Keep carburetor ad- 
justed to match the antiknock rating of 
‘available gasoline (P.S.M., Mar. '42, p. 185). 
Keep air and fuel filters clean, and don't 
overlook the tiny wire-mesh air filter in the 
automatic-choke housing. If clogged, it can 
cause terrific gas waste. Remove and clean 
with carbon tetrachloride, or replace. 

DISTRIBUTOR. Strategic materials include 
thermosetting plastic (Bakelite), copper, 
steel, and precious metals (in points). Just 
as important as the carburetor to fuel econ- 
omy, the distributor should also be adjusted 
to the knock tendency of the gasoline used. 
The points should be accurately spaced, and 
the vacuum spark advance and governor- 
controlled spark-advance mechanisms should 
function perfectly. 

SPARK PLUGS. Materials are clay, alloy steel, 
and nickel. Nickel, of which the electrodes 
are made, is high on priorities lists, and 
much industrial power is consumed in bak- 
ing the clay into heat-resisting porcelain 
insulators. Worn, dirty plugs may waste 
@ gallon of gas in ten. Clean and adjust 
plugs every 4,000 miles, or oftener. Replace 
when cracked, badly worn, or oxidized. 

BRAKE AND CLUTCH LININGS. Besides as- 
bestos which is relatively plentiful, the ma- 
terials are thermosetting plastics, tung oil 
and gallic acid from China (via the Burma 
Road), cashew-nut liquid from India, and 
graphite from Ceylon. Shortages appear 
inevitable. Gentle operation of brake and 
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Check Items Off This List As 
You Check Them On Your Car 


TIRES: Pressure, wear, balance, valves — 
BATTERY: Water level, termincls, charge — 
GENERATOR: Lubricant, brushes, output — 
STARTER: Oil, brushes, battery drain — 
CARBURETOR: Wear, adjustments, filters — 
DISTRIBUTOR: Spork setting, points 
BRAKES: Adjustments, cleanliness, fluid 
SPARK PLUGS: Cleanliness, gop setting 
KNEE ACTION: Lubrication, adjustment 
STEERING GEAR: Lubricate, adjust 


FAN BELT: Adjust to required tension 


COOLING SYSTEM: Flush, check leaks 


WIRING: Insulation and metal condition 


clutch pedals and foot accelerator greatly 
reduces tire wear and prolongs life of the 
brake and clutch linings and many mechan- 
ical operating parts of a car. Keep brakes 
properly adjusted, and hydraulic-cylinder 
parts (largely strategic aluminum) in good 
repair. 

STEERING MECHANISM. All parts are of 
high-quality steel and iron, painstakingly 
fabricated, with precision-finished bearing 
surfaces. It is provided with steering-wheel 
play and front-wheel toe-in adjustments, as 
well as with ample lubrication fittings. 


Neglect of adjustments and lubrication will 
soon show up in poor steering, road wander- 
ing, and increased front-tire wear. 

KNEE-ACTION MECHANISM. It is built of ma- 
terials similar to those of the steering 
mechanism, requiring time-consuming fin- 
ishing and fitting of bearing surfaces. It 
incorporates caster and camber adjust- 
ments that affect steering action, and must 
be regularly lubricated to prevent excessive 
bearing wear, noise, and tire wear.” 

COOLING SYSTEM. The radiator is made of 
strategic copper. The fan belt and hose 
connections are largely rubber. A thorough 
pressure-cleaning of the radiator and the 
engine water jackets once or twice a year 
will clean out corrosive deposits, forestall 
damage from overheating, and increase car 
efficiency. Have good repairs made prompt- 
ly on leaky parts. Proper tension on fan 
belt, usually regulated by adjusting gener- 
ator position, will prevent slipping and 
lengthen belt life. 

OIL AND GREASE. ‘They are as much a part 
of a car as the carburetor is, and your car 
will not run without them. And like gaso- 
line, they should be conserved for engines 
of war. They are a regular by-product of 
gasoline refining. If you can buy gas, you 
should not have to neglect to buy oil. 
Changing oil in your crank case at the 
recommended intervals is one of the most 
important of driving economies, since old, 
dirty ofl may wear, rather than prevent 
wear in, engine bearings. The same applies 
to changing the transmission and rear-end 
lubricants, and frequent greasing of the 
chassis parts. 

THE DRIVER, The minute he gets behind 
the wheel, he becomes the most important 
part of the car. When his time allows, he 
should drive at the most economical speed— 
generally between 25 and 35 miles an hour. 


GENERATOR, This andthe 
storting motor are built to 
last, but they are prone to 
ills caused by grease, dirt, 
and resulting wear. At left, 
the commutator sections of 
2 generator armature are be- 
ing turned down on a lathe 
ofter dirt and worn brushes 
have caused short circuits. 
Care calls for regular oil- 


ing of bearings; inspection 


of brushes. Neglect is un- 
usually costly in these 
units. Proper maintenance 


adds years of usefulness 


CARBURETOR. Have it adjusted for fuel economy ecco- BRAKES. Adjustment and careful use will dotermine 
sionally. Then, keep its oir filters clean! And don't the life of your brakes. Linings worn down to th 
overlook the tiny screen inside the automotic choke. rivets (above right) let the rivet heads gouge the 


When dirty, it delays reopening of the choke valve drums. New linings will then have smaller surface to 


‘and wastes gos. A dirty one is shown obove (in right operate against, unless drums ore refaced. Add brake 
hand), along with a new screen, half in place. Get at fluid often, keep hydraulic cylinders working freely, 
it by removing cover from the pillbox-shoped housing and keep woter, grease, and dirt from the linings 


amping on the accelerator, racing in any amount of time to looking under the 
gear, idling his motor for long periods, hood of his car. Loose fan belts; defective 
staying in low or intermediate gears when or broken wire insulation; oil, gasoline, and 
he could get along as well in high should all water leaks; and a host of other trouble 
be taboo. He should round corners slowly, symptoms are easy to spot when you go 
apply the brakes sooner and not so hard, looking for them. Caught in time, they can 
and generally drive less than has b be remedied before some vital “link” in 
habit. Finally, he should devote a reasc the chain lets go for the duration! 


TIRES. Don't let that valuable spare tire rot in the luggage compartment. Rotate it 
with the others every 4,000 miles, os shown at right. Keep tires properly inflated 
always. Repair slow leaks at once. Avoid jock-rabbit starts; sudden stops. Remove 
nails, glass, stones from treads frequently, Take curves slowly. Never speed 


There are three types of This is @ full recap. Note A simple top cap. In each 
tire retreading. This is that the old breaker strip new material is. th 
ot eiedl wk ee Uehelovebber ship ia? I-bock." Tread condi 


FOG-LAMP LENSES that fasten to the regular 
headlamps also show the driver that each 
headlight is lit. Made of transparent plastic, 
the thin filters are attached under the rim 
of each headlight. They also are available 
for sealed-beam lamps. A medallion at the 
top reflects a warning glow to the driver. 


‘A WHEEL-BEARING PACKER that fills either ball or 
roller bearings with grease quickly and thor- 
oughly has just been introduced. To operate the 
unit, illustrated at the right, the bearing is 
placed on top of the cylinder and pressure is 
applied to the lever, forcing the grease upward 
through the bearing parts from a reservoir of 
5-pound capacity in the base. Taking bearings 
from 11% to 7 inches normally, it comes with an 
adapter for packing those of still smaller size. 


BLACKOUT SHIELDS FOR CAR LIGHTS, designed by ex- 
perts in the U.S. Department of Justice, have 
passed rigid tests for their light-shielding powers 
on city streets and open highways. Fitting over 
existing head and tail lights to which they may 
be applied easily and quickly, the shields are 
shown being adjusted to a car by a Justice De- 
partment official in the accompanying illustra- 
tions, Finished in dull black, the units cover the 
light lenses except for a thin horizontal slot 
near the lens center. A flat beam of light 
emerges from the slot at a downward angle 
to illuminate the road. Above the slot, a 
black, awninglike shade extends away from 
the light cover to prevent stray rays of a 
lamp from shining upward to become visible 
to pilots of airplanes overhead. The shields, 
which attach directly to existing lights, 
have been adopted for use on the official 
cars of the Federal Bureau of Investigation. 


.g over cor head and tail lights, the blackout 


shields, above and left, hide light from plane pilots 
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WET NIGHT. Rain 


ways by the reflected 
wht of car headlights at 
night, and more clearly de- 
fining them by day as well, 
white concrete curbs with 
saw-tooth grooves on the face 
are making travel safer for 
motorists. Two simple opti- 
cal principles account for 
the increased visibility over 
older types of curb. The first 
is that white reflects more 
light than gray; the second, 
that a smooth surface scat- 
ters light less. ‘The smooth- 
faced, saw-tooth edges are 
designed so that one plane is 
at right angles to the rays of 
car headlights, thus reflect- 
ing light back to the driver 
and making the surfaces 
highly visible at night. Rain, 
which tends to obscure ordi- 
nary curbs at night, actual 
increases the reflecting pow- 
ers of the new-type barriers. 


Se outlining high- 


— 


ANY NIGHT. Many saw-tooth ridges covering the white concrete pre- 
sent right-angle planes to cor lights, reflecting beams to the driver 


— 7 - 7 
BY DAY. The same scene as shown by car headlights. Curb is 
highly visible becouse it is white and contrasts with surroundings 


Aen ry 


Conventional curbs, while slightly reflective, 5 


ter This exaggerated sketch shows how sow teeth catch 


light beams that they break up. Few reach o driver light from car and reflect it strongly to define curb 
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EIGHT HANDY IDEAS 


1 BOTTLES WON'T TIP OVER on the way home 

from the dairy or store if they are held 
upright on the floor by the simple expedient 
illustrated at the left. A strip of elastic 
tape sewed to the upholstery of the front 
seat in the manner shown provides loops 
under which the top of each bottle can be 
slipped and held securely.—D.S. 


I 


2 CLEAR NAIL POLISH brushed over the sill of 

the door beside the driver's seat will pre- 
vent the paint from being worn off by re- 
peated pulling on the sill to close the door, 
or by the rubbing action of your sleeve if 
you drive with one arm resting on the sill. 
‘The polish will last a long while and scarcely 
shows if carefully applied —J.E.R. 


B FOR DIRECTING CARS in parking stations, 

attendants will do well to make this 
simple flashlight accessory. It consists of a 
disk of cardboard with an arrow-shaped open- 
ing cut out of the center, and a piece of red 
(or green) transparent cellulose pasted over 
the opening. Inserted behind the flashlight 
lens, the disk displays a bright-colored a1 
row which the attendant can use to direct 
motorists to make proper turns in crowded 
parking lots.—H.H. 


‘A HANDY PLACE TO KEEP an extra flashlight 

in your car is behind the rear seat where 
most cars have a wood or composition-board 
shelf, Make a metal clip or holder and 
screw or bolt it to the shelf so that it will 
grasp the light tightly, yet permit its easy 
removal for use—A.R. 


DRAWINGS BY 
STEWART ROUSE 
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TO HELP MOTORISTS 


5 A HANDY KNEELING PAD for changing tires is 

convenient to most motorists without their 
realizing it. It consists of the rubber mat on 
the floor of the luggage compartment. Easily 
slipped out and spread on the ground beside 
@ wheel, it can be brushed clean after use 
with much less trouble than is required to 
clean your clothes—J. V. 


6 WITH A DOME LIGHT installed as shown in 
the right-hand sun visor, front-seat passen- 
gers have a highly useful source of illumi- 
nation. Inexpensive units can be obtained 
from junked cars, and installation will de- 
pend upon the design. Besides serving as an =— switch On 
over-all light source for the front compart- 
ment, the light makes an excellent reading 
lamp when the visor is turned down and to 
one side.—M. M. 


7 A HASP AND PADLOCK will keep the front \ 
STOP-LiGHT 


seat of a car from being raised, thus pre- \ oe tat 
venting theft of valuable tools. Since front 
seats usually are held down at the back by 
the back of the seat, only the front need be 
secured. Either nuts and bolts or strong 
wood screws should be used, depending on 
whether fastened to steel or wood—H. W. S. 


8 BACKING LIGHTS, using the relatively strong 

light of your stop lights, can be improvised 
in the manner illustrated. Carefully connect 
the terminals of the stop-light switch with 
wires leading to a switch placed convenient- 
ly on the dashboard—D. B. 
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GUS has an “easy” day 


That's What Joe Clark Thinks, But Then All That 
Joe Has to Do Is Sit and Make Out Monthly Bills 


By MARTIN BUNN 


was close to nine o'clock on a cold, sunny, 

late-winter morning when Gus Wilson 
drove his ancient and immaculate roadster 
into the Model Garage's shop. That's late 
for Gus, but he’s been coming in a little late 
most mornings recently—he's been staying 
on at the shop every evening for the past 
month or so, working out a contraption 
that he’s going to send to the National In- 
ventors Council down in Washington with 
what we all think is the well-founded hope 
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that it will help along the good work of 
making the Axis considerably less of a 
nuisance than it is at present. 

Wally, the grease monkey, looked up ex- 
pectantly from the inner tube he was patch- 
ing. “Hi!” Gus said briefly. From the of- 
fice came the sound of Joe Clark's industry 
as he slowly typed out the customers’ month- 
ly statements. A moment later he stuck his 
thin face in at the shop's office door, his eyes 
expectant behind his rubber-tired specs. 
“Get it yet, Gus?” he demanded. 

“Nope,” his partner told him. Joe looked 
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disappointed. So did Wally. Gus silently 
filled and fired up his pipe and began to shift 
into his work clothes. Part way through the 
job he stopped with overalls half on and 
half off and sat motioniess staring at the 


The rest of Joe Clark’s anatomy followed 
his face into the shop. “You can't keep this 
up!” he exclaimed. “A man can go without 
his natural rest for just so long and no long- 
er. You've been working here until two or 
three or four o'clock in the morning every 
night for the last three weeks—I know, be- 
cause Jerry Corcoran patrols this road at 
night now, and he told me, You got to take 
some thought of your health, Gus. You got 
to remember you ain't as young as you 
used to be, and—" 

‘That one prodded Gus out of his abstrac- 
tion, and he laughed. “Nope,” he admitted, 
“T'm not as young as I used to be. So what? 
I can work longer on a stretch than I could 
when I was twenty, and get a darned sight 
more accomplished in the same length of 
time. Habit, I guess it is, mostly—I've been 
working for a whole flock of years. Darn it, 
Joe, what gets my goat is that I've almost 
got it! If T only can iron out that one last 
little kink, that gadget will do its job! Oh, 
well, I'll get it. Tonight, maybe.” 

He looked around at the cars in the shop. 
“This ought to be an easy day. All nice, 
straightaway jobs—the sort of work that 
I can make Wally here do the most of. Go 
on back to sending out the bad news, Joe, 
and stop fussing about me.” He finished 
pulling on his pants, and gave his partner a 
friendly dig in his skinny ribs. “Scram out 
of here! You're worse than an old woman.” 

Joe shrugged his shoulders helplessly 
and went back into the office. Gus puffed 
gray smoke for half a minute, and then 
asked Wally what he was working at. 
‘Wally had just started to tell him when 
a voice said: 

“Hey, Mac! How you fixed for time to 
help a guy out?” 

Gus looked in the direction of the open 
shop door and saw that the owner of the 
loud voice was a big-chested young fellow 
who wore an expressman’s cap tilted over 
his left eye. “Help a guy out of what?" 
he queried. 

‘The expressman grinned. “Out of trou- 
ble,” he supplemented. “I've 
got a rush delivery to make 
up in Providence—war ma- 
terial with priority labels 
plastered all over it—and my 
engine's missing something 
fierce. I'm scared to take the 
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"I'd hove been less sur- 
prised to see elephants!” 


time to get it fixed, but I'm more scared to 
go on with it the way it is.” 

“Drive her in and we'll have a look,” Gus 
directed. 

‘The expressman drove a light truck into 
the shop. Its engine was sputtering. Gus 
quickly checked the spark plugs and the 
ignition. He could find nothing wrong with 
either, but there was no doubt that the 
back two cylinders were missing. He got 
out the tester and checked the compression. 
It wasn't quite as high as it should be, but 
all the cylinders were about the same, and it 
wasn't nearly low enough to cause missing. 

Gus scratched his head reflectively, and 
then looked at Wally. “Here's a job for you 
to sharpen your wits on, Kid,” he said, 
“Everything seems O.K., and yet the back 
two cylinders aren't doing their job. How 
come?” 

“Carburetor?” Wally suggested, not too 
hopefully, 

“Nope,” Gus said. “If the carburetor was 
screwy the other cylinders would buck once 
in a while. Let's have a look at the intake 
manifold. Looks all right. We'd better check 
the vacuum.” 

Wally brought out the vacuum tester, and 
Gus took off the windshield-wiper hose and 
replaced it with the tester hose. The tester 


though I don’t think that's what it is. But 
try a new hose.” 

‘The new hose didn’t make any difference 
in the performance of the engine. “I'll have 


to road-test this bus," Gus decide 
on, Buddy, we'll take a little ride. 

When they came back after a short run 
up the road Gus was looking puzzled and the 
expressman was looking worried. “She 
misses worst when she’s pulling on the 
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hills,” Gus said. “But I still don’t see... .” 

“Look here, Mister, I've got to get to 
Providence in a hurry,” the express driver 
broke in. 

“Take it easy,” Gus advised. “Before you 
can fix anything you've got to make sure 
what's wrong. The first hour you're on the 
road with your bus running right you'll 
more than make up the time you're losing 
now. Give me that vacuum tester again, 
Wally. I've got an idea.” 

He again substituted the tester hose for 
the wiper hose. But this time the engine 
began to run smoothly and without missing, 
and the vacuum reading was high. 

“Hun!” Gus grunted, “We've found where 
the trouble is, but we've still got to find out 
what it is.” 

He did some hard thinking for a few sec- 
onds, and then pushed the tester hose a frac- 
tion of an inch farther up on the vacuum 
outlet. At once the engine began to miss. 

“That's the tip-off!" Gus said. He raised 
the hood and began a rapid examination. 
“Here it is!” He pointed to the brass outlet 
for the wiper hose on the intake manifold 
near the back cylinders. “That outlet is 
cracked around its base, and that makes the 
cylinders draw in too much air and not 
enough gas. This engine is rubber-mounted. 
The old wiper hose is a little too short— 
some one has cut pieces off it, two or three 
times, and it was stuck to the outlet. So 
every time you speeded up your engine sud- 
denly, or the truck hit a bump in the road, 
there was a jerk on this cracked outlet. 
‘Those repeated jerks made it crack more 
and more, until the opening was large 
enough to let the lean mixture into the back 
two cylinders, and that caused the missing 
and the loss of power on hills. Cheer up, 
Buddy—it won't take long to put in a new 
outlet.” 

After the expressman had driven off with 
his priority load, Gus and Wally worked 
peacefully on a transmission job until about 
three o'clock. Then a horn honked outside 
and a business coupe of popular make and 
current vintage was 
driven in and stopped 
short. A peevish-look- 
ing man jumped out. 

“Name's Hopkins,” 
he snapped. “I travel 
for a living, and I 
have to do it fast. 
Last couple of days T 
haven't been able to 
get more than fifty 
out of my car after 
three o'clock in the 
afternoon. What's 

“Wait a minute!” 
Gus interrupted him. 
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GUS SAYS: 


When motoring was still a novel- 
ty, drivers would enjoy bragging 
if they got good gas or tire mi 


age. Then they got out of the habit. 
It was pretty good sport, though, 
and it’s a good time right now to 
revive the old pastime! 


“What'll your bus do before three o'clock?” 

‘Hopkins grinned. “Seventy—and up,” he 
said. “Until about three o'clock. What's the 
answer?” 

“It's somewhere in the car,” Gus said. 
“Want me to look for it?” 

“Yes!" Hopkins grated. “But don’t waste 
time looking in places I've paid a half dozen 
other mechanics to look in the last two days. 
‘The fuel pump is O.K. There’s nothing the 
matter with the carburetor. The coil is per- 
fect. So is the condenser. Same with the 
distributor and the spark plugs. The gas 
line has been checked. Well—what?” 

Gus scratched his ear reflectively. 
your tank filled any particular time?” 

“Yes,” Hopkins said, “Last thing in the 
afternoon. 

Gus got a quart can, filled it with gasoline, 
and put it on the floor of the car. Then he 
took a length of rubber tubing, connected 
one end of it to the fuel-pump inlet, and 
dropped the other end in the can. "Step 
on her,” he directed. The engine ran per- 
fectly. “Speed her up!” With the throttle 
open it ran as perfectly. 

“Switch her off,” Gus said. “The trouble 
is in your gas tank, I'll have to remove it.” 

“You will, hey?” Hopkins said grimly. 
“Suppose the trouble isn’t in the gas tank?” 

“Then you don’t pay anything for the job, 
and I buy you a quarter cigar,” Gus told him. 

Hopkins grinned. “You're a sport,” he 
said. “Go to it. I'll be back in an hour.” 

Gus removed the tank from the car, ob- 
serving a very slight inward bulge in the 
tank bottom. “Good heavy rock must have 
flown up from a wheel to do that,” he re- 
marked to Wally as he worked. 

He removed the outlet and fuel-gauge as- 
sembly from the top of the tank. Then with 
a ruler he measured the distance to the 
tank bottom and compared it with the 
length of the riser pipe. Then he laughed. 
“That pipe which feeds the gas from the 
bottom of the tank to the fuel line must sit 
right on the bottom when the tank is half 
empty. When it's full, the weight of the 
gas pushes the metal 
bottom down just 
enough to let the gas 
run into the pipe. 
‘Take over, Wally.” 

After that things 
went along smoothly 
until nearly five 
o'clock, with Gus do- 
ing more thinking 
about his defense 
gadget than about 
the work he and 
‘Wally were doing. 

Then Jim (Con- 
tinued on page 218) 


“Get 
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How to build an outdoor potting bench and a variety of 


other conveniences for the home gardener © NEXT PAGE 


Cold frames lengthen the growing season. This one con 
be taken apart ond stored during the summer, leaving 
an attractive little plot for flowers or other annuals 
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By Carl T. Sigman 
and William J. Ward, Jr. 


ITH the announcement of the Victory 

Garden Program sponsored by the 
Office of Civilian Defense, gardening be- 
comes of greater importance than at any 
time since 1917. This country will have to 
make large contributions in food to the 
United Nations. You can help by growing 
and preserving as many of your own fruits 
and vegetables as possible. 

‘The successful gardener knows the value 
of good equipment. In both the home and 
the community garden, the useful acces- 
sories described on these pages will contrib- 
ute much to the raising of better, more 
abundant crops. 

If you have only a limited amount of 
ground, you may have to get two or even 
three yields a season out of every square 
foot of space. This requires the raising of 
seedlings in forcing frames and flats so that 
new plants will be ready to set out as soon 
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liftes 


... TO AID IN GROWING “VICTORY GARDENS” 


as a crop is harvested. Gardening thus be- 
gins in the cold frame, hotbed, and seed flats 
while frost is still in the ground, and these 
aids come into use again in late fall to ex- 
tend the growing season several weeks after 
the first frost. 

From spring to fall, however, ordinary 
cold frames occupy valuable garden space 
that might be put to other uses. The cold 
frame illustrated is made in four sections 80 
that it may be taken apart when warm 
weather comes and stored out of the way. 
It has been designed for 2’ by 4’ sash made 
especially for the amateur gardener. If this 
size is not obtainable in your locality, you 
can build the cold frame to take standard 
3’ by 6’ sash instead. As it will be exposed 
to weather, it should be made of some such 
wood as cypress, redwood, or cedar. 

Select a sheltered place facing south and 
protected from chilling winds, if possible, 
by a hedge or board fence. Additional pro- 
tection will be needed on cold nights in early 
spring. For this purpose, quilted burlap 
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NOTE: THE COLD-FRAME SAH PROVIDED FoR 
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BRICK COPING LAID ON 


HOLES FOR CONCRETE FOUNDATION 
BOLTS FOR ‘6 THICK. CONCRETE: 5 
MNOCKOOWN «|| PART CEMENT, 2h nants 
ASSEMBLY SAND, 3 PARTS ORAVEL 
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ARE JUNIOR SIZE ~ Z0"x 4-0"% Ne" 


FRONT ASSEMBLY 


Tho parts ore bolted together on « brick coping, Use cypress or another wood that withstands weathering 


mats and shutters to hold them in place may 
be purchased. 

The difference between a cold frame and 
a hotbed is that the latter is artificially 
heated by electricity, by steam, hot-water, 
or warm-air pipes laid in the subsoil, or by 
the heat produced by the fermentation of 
fresh horse manure. However, thermostat- 
ically controlled electric heaters are so sat- 
isfactory that other means are rarely used 
today. A hotbed can be started earlier in 


This potting bench provides a working surface ot 
well as storage space for many garden materials 


the spring and continued later in the fall. 
By partitioning off part of this cold frame 
and installing a heating device you can have 
one in the same bed. 

On our Home and Workshop “cover” 
and below is illustrated a gardener’s work- 
bench. In this he may store pots and flats, 
fertilizers and other materials for potting as 


CONSTRUCT FROM. 
be" PLYWOOD. 
EXCEPT WHERE NOTED. 
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indicated on the drawers and bins. One of 
the shelves has a board in front to make it 
a shallow bin for pebbles and shards of 
crockery, which all gardeners save for use 
in flowerpots and flats to provide drainage. 
Note the locked center section for small 
tools and the temporary storage of bulbs and 
seeds. There is, of course, a back to this 
cabinet, but the rest of the structure above 
the working surface may be left open if de- 
sired. 

The three center drawers have extended 
sides that prevent them from being pulled 
out too far. Although fertilizers and peat 
moss are not costly, they must be kept dry 
and certainly should not be wasted during 
the present period of emergency. This 
bench has therefore been provided with a 
locking device that fits across the bins and 
drawers to keep driving rains from coming 
in through the handle notches, 

‘The entire structure is supported on a 
framework of bricks set on edge, and over- 
hangs this to provide toe space. The sides, 
working surface, partitions, and bottom are 
made from single sheets of 14" outdoor ply- 
wood. 

Flowers and vegetables require sun, but 
too much is often more harmful than too 
little, particularly in the hardening stage 
between cold frame or hotbed and garden. 
Both sun and wind evaporate water from 
the soil and draw moisture from the leaves 
of plants by transpiration. Too great a loss 
of moisture may cause young plants to 
droop and die. Seedlings in the slat house 
illustrated, which should face to the north, 
get alternate sun and shade as the sun pro- 
ceeds from east to west. ‘The lath walls also 
check drying winds to some extent. 

What would otherwise be waste space 
underneath serves for the storage of tools 
and a wheelbarrow or roller. When only a 
limited amount of daylight is available for 
gardening, one begrudges the time neces- 
sary to carry tools back and forth from the 
house, and the one most needed is nearly al- 
ways forgotten. In the lath house they are 
kept within convenient reach. 

‘As the corner posts of the structure are 
sunk in the ground, they should be thorough- 
ly impregnated with a good grade of creo- 
sote. In some places pressure-creosoted tim- 
bers of various sizes may be purchased, but 
where that is not possible, you can soak the 
posts in hot creosote for an hour or so, im- 
mersing them to a depth of at least 6” above 
grade. Then soak them in cold creosote, 
which tends to close the pores of the wood. 
Treated timbers cannot be painted, because 
the creosote bleeds even through aluminum 
paint. 

In one of the accompanying illustrations 
are shown four devices to make gardening 
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easier. The first is a garden sled on which 
two baskets and various tools can be pulled 
from place to place. It is useful for hauling 
weeds and also garden produce. Ropes on 
both ends allow you to pull the sled in either 
direction. You can substitute wheels for the 
runners if you wish, in which case the sled 
becomes a useful little cart. 

We are more likely to save seeds from 
our own flowers and vegetables if we have a 
place to keep them. Otherwise they are 
easily lost or, what is almost worse, the 
gardener finds he cannot identify them at 
planting time. In the storage cabinet shown, 
the small drawers are partitioned to hold 
seed envelopes. The larger drawers are for 
the storage of bulbs and roots, which re- 
quire ventilation. These drawers are there- 
fore made with mesh bottoms. 

‘The humblest bit of equipment for seed 
propagation is the flat. It is simple to build, 
but as it is subjected to moisture it should 
be made of cypress, redwood, or cedar. To 
provide drainage, the floor boards are spaced 
a fraction of an inch apart and holes are 
bored in them as shown. 

Having made a flat, cover the bottom 
with shards or pebbles and then add a layer 
of peat moss or compost roughage as shown 
in the drawing. Finally, sprinkle on a thin 
layer consisting of equal parts of sifted 
loam, humus, and sharp sand. Smooth this 
and tamp it lightly in place. Little or no 
fertilizer is necessary because flats are used 
only for propagation. ‘The flat thus prepared 
should be soaked with a fine spray or sat- 
urated by immersing it to half its depth in 
water. It is then ready for the seeds. After 
planting, cover the flat with paper to ex- 
clude light, for most seeds germinate better 
in the dark. 

Seedlings in flats can be grown in the 
house or set out in the cold frame, from 
which they may later be transferred to the 
lath house for hardening before they are 
finally transplanted into the garden. How- 
ever, they may instead be pricked out, as it 
is called, from the flat into the cold frame 
as soon as the true leaves appear. So much 
time and so much higher a percentage of 
yield is gained from propagation in flats, 
that they are almost essential to good 
gardening. 

‘The gardener is on his knees much of the 
time transplanting, weeding, and applying 
fertilizer, However much he loves the work, 
his back and knees ache just the same. The 
keeling bench illustrated is padded and 
has side pockets for dibble, fork, trowel, 
bulbs, and roots so that everything is con- 
venient as the gardener moves from bed 
to bed. The two handle grips make it easier 
to rise from the bench and also serve for 
moving the bench about. 
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INSULATION JACKETS of glass fiber can be ob- 
tained for uninsulated range boilers and hot- 
water tanks. Made for cylindrical boilers of 30- 
and 40-gal. capacity, they can be installed with- 
out disconnecting pipes and will go far toward 


preventing waste of heat. 
needed materials come with the jackets. 


fluid, can, 


fluid 


REMOVAL OF OLD WALLPAPER with a scraper is 
made easier by the use of a new removal 
fluid mixed with a quantity of warm water. 
‘The solution, applied to the wall with a 
brush, sponge, cloth, or spray gun, pene- 
trates even tough paper and dissolves the 


paste behind it. After the old paper has 
been stripped off, another coat of the solu- 
tion should be applied to remove left-over 
paste and eliminate the necessity of sand- 
ing or using steel wool. 
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Cement and other 


PAINTBRUSH CLEANING 
without fuss is possible 
with a new cleaning 
and rack 
that will care for from 
two to five brushes at 
once. Brushes are hung 
on the rack for several 
hours with the bristles 
immersed, and differ- 
ent paints can be re- 
moved at one time. The 
can be reused. 
Refills are available. 


NEW PAINT CAN BE APPLIED directly on old 
without first sandpapering the surface when 
a small amount of a new bonding agent is 
mixed with the new paint as shown below. 
‘The bonding agent is a clear liquid that dulls 
and slightly softens the old enamel or var- 
nish, preparing it at the time of application 
so that the new coat will adhere. This mini- 
mizes the danger of leaving spots on the 
surface where the new finish may separate 
from the old paint and chip off. 
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SHAPED TO FiT around a cartridge- 
type fuse and to give a firm grip 
for thumb and finger, the little 
tool below ‘will be found handy 
for pulling fuses from tight clips 
or crowded panels. It is made of 
a nonconducting horn fiber that 
is strong enough to stand a con- 
siderable amount of strain. The 
rounded end can be used on any 
cartridge fuse up to 13/16” in 
diameter. 


SELF-CONTAINED SOLDERING UNITS, which have a 50-50 sol- | 
der and flux hermetically sealed in a waterproof heat- 

generating outer shell, are a convenience for obtaining 
quickly a well-soldered electrical connection. The wire 
splice is pushed into one end of the unit, which is then 
ignited with a match. The burning shell produces 
enough heat to flow the solder into the splice and is 
dropped off the connection when burned out. This sim- 
plified method does away with the necessity of using a 
soldering iron or torch on many types of electrical jobs, 
and is especially adapted for working overhead or in 
close quarters. 


LIGHTWEIGHT PARTITIONS that are not required to bear loads 
can be installed around pipes or air-conditioning and 
other ducts through the use of a new steel stud-and-lath 
process illustrated in the photographs at left and below. 
To fit around pipes, one side of the stud and an end of 
the truss member are snipped while the stud is in posi- 
tion and then spliced back together. Laths are attached 
with ties—wire for metal lathing and special shoes for 
composition—and the partition is ready for plastering. 


Installing partition with steel studs ond lath. The stud is 
being cut ot the left to fit cround a pipe. Below, tying on lath 


Special resilient clips are used 
for sound deadening. Attached 
fo the studs and tied to pencil 
rods which hold the loth, they 
produce a “floating” wall effect 
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DESTROYER MODEL 


Unusvolly realistic is this miniature model of @ 
modern U.S. fighting ship. A knife, drills, ond 
pliers are the principal tools n to make 


By HORACE L. HALL 


ERE’S a miniature destroyer model that 
is right abreast of today's headlines. 
It represents a class of twenty-four U. S. 
Navy ships commissioned in 1940 and 1941, 
all very similar to each other. Many famous 
names? are included in the list, among them 
the Kearny. The model itself has been so 
greatly simplified and so much of the detail 
has been shown in a purely conventional way 
that it will serve for any one of these de- 
stroyers; you may therefore name it to suit 
yourself. 

Few tools are needed to build it: a pock- 
etknife, an oilstone, a pin vise or a hand 
drill with a chuck that will take No. 65 to 
No, 80 drills, tweezers, a 4” file, wire-cutting 
pliers, and small round-nose pliers. A very 
fine saw is useful, but not indispensable. 
Coarse, medium, and fine sandpaper is nec- 
essary. It is a good idea to cut the sand- 
paper into strips and glue it to scrap pieces 
‘of wood. 

‘Mark the side and deck profiles of the hull 
on a block 1%” by 14” by 12%", and saw 
or whittle this to form a properly shaped 
blank. Then make cardboard templates of 


“The twenty-four destroyers are often referred 
tg, as, the Mayo class and are listed as, follows: 
4a, 22, Mayo; 128. Gleaves; 424. Nib- 
Tacks; 425, 25, Madison 427, Hilary P. 


ences tin, Charis ‘Haphoe ian Liverwers? 
‘Bberies isi "Phinkett; tia. Kearny” 498, 
Guin; git Sevedith: 435, Gravagn: 436, Monanen: 


oolsey ; 438," Ludlow; 439. Edison: 440. 
Seat? Wilkes; 442, Nicholson; 443, 8.an- 
‘son; 444," Ingraham. 
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the five cross sections. Use these as a guide 
in shaping the hull with knife and sandpaper. 
Finally, smooth the hull all over, first with 
coarse, then with fine sandpaper. Cut out 
the skeg, glue it on, and pin the rudder in 
place. 

The hull is now given two coats of thin 
shellac. After this is dry, you can drill the 
small ports. The shellac will prevent the 
wood from splintering around the holes. 

‘The deck houses are shaped with knife 
and sandpaper. Cut the doors and hatch 
covers from thin wood and glue them in 
place. The bridge and pilot-house roof are 
also of thin wood. Give all these parts a 
coat of shellac except where glue is to be 
applied, because glue holds better on bare 
wood. Assemble all these parts. 

It is fine detail that makes a model in- 
teresting and is the most fascinating part of 
the work. If you have a small lathe or a 
power-driven chuck, you can use it to ad- 
vantage in making the guns and other round 
parts. Even a hand drill clamped in a vise 
and fitted with an improvised tool rest will 
work wonders. Lacking all these, you can 
make your pocketknife do yeoman’s service. 

The guns are made by sanding 1/16” 
dowel to the required taper and cutting it 
to length. Be sure to make the guns long 
enough to allow for mounting. Whittle the 
turrets to size and drill a hole in each at the 
proper angle for the barrel. Thin slices of 
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soCyC0 Boat 
jai ond ape FY ie %0 


LIST OF MATERIALS 
White pine, basswood, or balsa 


Dimensions Parts 

14x14 x12% hull (1) 

MxX%x9% deck houses 2, 3, 4 and 
superstructures6, 16,18 

1/32x%x6 7, 11, 12, 17, 19, 20, 34, 
doors: 

3/32x% x9 _ 22, 23, 35, 36, 27, 28, 34 

3/16x3/16x3 lifeboats 

B/2x x3 5,9, 13 

1/i6dia.x9 10, 14, 24, 32, 34, yard, 


‘antenna spreader 

27, 30, 32, searchlights 

15, 29, 31, 33, 39 

8, 21 

5/16 dia.x3 25 

Pins, thread, 1/32” dia. wire, 1/16” dia. 
wire, 1/32* sheet fiber, glue, shellac, 
black, white, and red paint. 

Note: All dimensions are given in Inches 


3/16" dowel form the rotary turret mounts. 
The three turret guns represent the main 
battery of this class of ship. 

‘The barrels of the antiaircraft guns are 
made in the same way. One way to form 
the tapered bases is to sharpen a piece of 
dowel with the knife, then twirl it between 
sandpaper held in the fingers until it is 
brought to a true point. It is then simple 
to cut off a section of the desired thickness 
and taper. Drill a No. 75 hole through both 
gun and base for a small pin, which is 
pushed into the deck house. The search- 
lights are made and mounted similarly. 

Cut the funnels to length from 5/16" 
dowel, sand them down to 9/32” diameter, 
and sand both ends square. ‘Then glue on 
the rectangular, wedgelike bases. Carefully 
drill a '%” hole in the top of each stack, and 
two No. 80 holes for the guy wires, as shown 


in the drawings. Turn or whittle down the 
shoulder at the top. Glue on the steam pipe. 
The whistle, which goes on the forward stack, 
may consist of a tiny brass turning drilled 
through for a pin, which is bent at right an- 
gles and pushed into the funnel. If you can- 
not turn this part, whittle it from thin dowel 
after drilling the hole for the pin. 

Torpedo tubes can be made by gluing to- 
gether pieces of dowel or, as in the original, 
by scoring a shaped piece of wood down the 
center and rounding off the outside edges. 
Glue each unit to a thin slice of dowel. 

‘The lifeboats must be carved and sanded 
to shape. Such parts as the crow’s nest and 
capstan are shaped from dowel. The depth 
charges or “ash cans" are bits of 1/16" 
dowel. 

To make the tiny davits, flatten the ends 
of short pieces of 1/32” diameter wire and 
drill through the flats with a No. 75 drill. 
Soft 1/16” thick wire is bent, hammered flat, 
and filed to shape to form the anchors. Sol- 
der a pin to each, or bend one around it like 
a staple for fastening it to the bow. Life 
rafts are of the same size wire, The pro- 
pellers are filed out of brass or sheet fiber; 
shafts are long pins, and struts are of the 
same material as the davits. Long pins also 
serve for one of the masts and the flagstaff. 

Get a tube of white and a tube of black 
oil paint and mix these colors to obtain an 
authentic Navy gray. Add some turpentine, 
a little japan drier, and a few drops of lin- 
seed oil. The paint should dry with an egg- 
shell finish, neither glossy nor dull. Give 


the model two coats. Finally, paint the hull 
a grayed red below the water line. 

The eyebolts can be made by bending 
small pins to shape, or in the same way as 
the davits. Thread is used for the rigging 
and for attaching the lifeboats. 


Side 
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1w of the model. Paint the hull below the water line with red, toned down by adding a little black 
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Mounted on the 
tin cans will hold file cards cont 


ing rt 


Cupboard-Door Rack of Discarded Tin Cans Holds 
Favorite Kitchen Recipes Within Easy Reach 


HANDY on the inside of a kitchen-cabinet 
door is a holder for 3” by 5” index cards 
containing favorite recipes and other fre- 
quently needed cooking information. ‘The 
rack can be made from flattened tin cans. 

Trim three or four pieces from the cans 
as shown in the diagram. Then, from %" 
Pressed composition wood, cut a pattern 
3 1/16” by about 5%”. Fold three edges of 
the tin rectangles up and over the pattern 


Waterproof Jar Labels 
on Cellulose Tape 


LETTERED cellulose tape makes 
neat, waterproof labels for jars 
containing small items of hard- 
ware and other shop supplies, or 
jam, jelly, and kitchen staples. 
Letter ordinary paper with a 
soft lead pencil, then press firmly 
over it a piece of tape slightly 
longer than the width of the paper. 
‘This will transfer the lettering to 
the adhesive side of the strip. Pull 
off the tape and attach it directly 
to the jar—BENJAMIN NIELSEN. 


APRIL, 1952 


je of a cupboard door, three or four clips foshioned from 
‘and other cooking information 


Hammer the edg 
and solder o 


of the fin over @ pattern 
ies of the clips together 


to form a clip 
which file cards can be 
slipped. Solder the clips 
together for a trio or 
quartet, enamel them, 
and fasten to the door 
with flathead screws 
through countersunk holes. If the cards are 
graduated in size from front to rear, index 
markings will show.—W. B. 


Snack Tray 


By JOSEPH 


UESTS won't have to balance teacups 

on their knees if the hostess has one 

oF more of these convenient servers. Three 

small lap trays, each big enough to hold a 

cup and saucer and a small plate besides, 

are kept handy in recesses under the floor 
of the big tray. 

Band-saw the two sides to shape, then 
dado them \%” deep for the 4” thick floor. 
In one of these sides cut the 1” by 7” open- 
ings for the lap trays. Rip handles and 
cross rails to size, rabbeting the latter 14” 
by \” for the floor, and shape them with 
block plane and sandpaper. Glue the floor 
to the rails, Assemble with \” dowels in 
the joints between the sides and the handles 
and cross rails. 

Cut the two subrails accurately to length 
and glue them to the underside of the floor. 
If the runner strips are of solid stock, they 
can be glued on, but a better plan is to 
make them of 4,” plywood and glue them 
into grooves in the subrails and end rails, 
as suggested in the drawing. 

All three small trays are alike. Assemble 
the sides with rabbeted butt joints around 
a floor of %” plywood, which is dadoed 4” 
into all four of the other members. Spline- 
miter joints can be used all around if pre- 
ferred. However, before assembling the 
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parts, groove the sides to fit the runner 
strips freely. The fronts are not grooved. 
‘This permits the trays to be pushed in only 
until they are flush with the side of the 
server. Pieces of clock spring or flat spring 
brass screwed to the underside of the floor 
engage the rear edges of the trays to keep 
them from slipping out. One of these 
springs is shown in the drawings. 
Gumwood was used for the chief parts of 
the tray illustrated. The rails, floor, and lap- 
tray bottoms were given three coats of gray 
lacquer. All other parts were left natural 


color and thoroughly waxed. 


LIST OF MATERIALS 
side 
Handles 
Floor I a) 
EE (peywi 
Subraite sh 
Runner strips 
Lap-tray sides 
arta Het, 
backs Me 1 
Bottoms (plywood) % 6% 
Miscellaneous: \\” dowel, 3 flat springs, 
4 rubber-headed tacks 


ceeeeomotomnotsns 


‘RUSBER-HEADED TACK 


: Sear YT 
4 ‘SPRING | 


BerwoOD STRIP 
GLUED INTO 
eROGVE 


‘The runner strips are cut short and 


the troy sides, but not the front, 
‘are grooved to fit. This keeps the 
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trays from being pushed in too for 
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BLACK 

PLASTIC 

OR SHEET 
METAL 


DECORATIVE TACK 2M 


7 PLUS 


Working Time: TwoEvenings 
Designed by 


ERNEST R. DEWALT 


Bar 


HOLDS EIGHT 
VARIETIES OF 
MAKE-UP 


N OCCASIONAL project to please the 
lady of the house will make her look 
more kindly on the home workshop. This 
attractive Vanity-table accessory holds six 
lipsticks and two rouge compacts. Although 
the original was made of plastic, hardwood 
may be used instead for the base, metal tub- 
ing or wooden dowels for the uprights, and 
sheet metal for the compact supports. 
‘The base is quickly shaped on a sander. 
Drill six uniformly deep holes to a close slip 
fit for the brand of lipstick preferred, using 
a bit that will leave a flat bottom. The two 
holes for the uprights must likewise be a 
close fit. Make the uprights long enough to 
support the compact holders slightly above 
the lipsticks. The holders can be pivoted in 
various ways, as shown in the drawings. 
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Cut holes in these holders for the com- 
pacts, which rest on their hinges and front 
catches. Some types of plastic can be scored 
and the waste tapped off; in others it will be 
necessary to jig-saw the holes or turn them 
out in the lathe. Make a trial assembly and 
file the lugs on both arms to bring these 
concentric with the ends of the base in the 
closed position. 

Plastic parts should be smoothed with 
progressively finer silicon-carbide paper un- 
til all visible scratches disappear. Buffing 
with coarse and fine compounds on separate 
wheels imparts the final characteristic lus- 
ter to this material. Approximate con- 
struction time, 5 hours. 
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Average Time 
6 hours 


Bureau- Top 
Cedar Chest 


ROMATIC red cedar will foil any moths 

that have designs on your winter socks 

if you keep them in this bureau-top chest. 

‘The interior can be changed to accommo- 
date mufflers or gloves instead if desired. 

Closet-lining cedar stock 5/16” thick is 
the chief material used, All corners are fitted 
with end-dado joints, and the bottom is rab- 
beted into the sides and ends. The %" thick 
partitions are dadoed into the sides, but not 
into the bottom, and are notched for the 
long lid baffles, which keep moths and dust 
out, 

‘The hinge blocks B are turned from cedar 
and flattened on the side by which they are 
glued to the box. Chisel out a right-angle 
section of the turned cleat £ to fit the edge 


of the lid, and recess a 2” wide portion to 
receive the leather flap. Slot the turned 
clasp piece D with a coping saw so that the 
leather can be glued in and secured with 
two brads. The locking cleat C is grooved 
underneath to fit D, and bradded and glued 
to the front. 

‘Use no stain to finish the chest, but apply 
one coat of floor varnish diluted with an 
equal amount of turpentine, sand lightly 
when dry, and follow with two full-body 
coats, allowing several days between them. 
Varnish only the outside of the chest; no 
finishing material whatever should be ap- 
plied to the interior. 

If good-quality varnish is used, it may 
be rubbed down with pumice stone and oil, 
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aster 


A Vovalfies 


OU'LL need eggs to make these Easter 

favors, so why not start now saving the 
shells of those used in cooking? Make a 
small hole in each end to blow out the con- 
tents. 

Mr. Rabbit goes high-hat in the photo- 
graph at the left above, where he’s perched 
on a jelly mold filled with candy eggs. You 
can, of course, use a paper baking cup in- 
stead. Dots of colored paper form the fe 
tures. Wires from a bit of screening create 
dashing whiskers. The ears are pink paper, 
cemented to the egg. Roll up a piece of 
black paper, glue it to a paper ring, and slip 
the hat so formed over one ear at a rakish 
angle. 

Easter-egg lassies such as those shown at 
the bottom of this page make charming 
party favors. Either “blown” or hard-boiled 


Eggshells, yorn hair, ond paper cups make |i 


A bit of cotton forms the toil 
on the bunny table centerpiece 
above. At left, in party mood 
Mr. Rabbit wears o high hot. 


His whiskers ore screen wire 


eggs may be used. A paper 
muffin cup and golden “curls” 
pulled from a copper-gauze 
cleaning pad are glued to the 
head of the first tiny miss. 
The demure Dutch maid has 
yellow yarn hair braided into pigtails, and a 
quaint cap cut from an old felt hat. Another 
baking cup forms the jaunty creation worn 
by our sophisticated brunette. The little 
lady at the extreme right wears a poke 
bonnet made from a paper lace doily. Fea- 
tures can be inked or painted in, or made of 
gummed dots, hearts, and the like. 

An Easter-bunny centerpiece like the one 
at the top of this page holds plenty of candy, 
besides an egg or two. Use a cereal box for 
the body, a paper cup for the head, and 
toothpicks for whiskers. Cut the bow, spec- 
tacles, mouth, and insides of the ears from 
red paper, and the feet from thin wood such 
as mustard paddies, Gummed notebook rein- 
forcements serve for eyes. Attach the head 
with a paper fastener, other parts with ce- 
ment.—MRS. BENJAMIN NIELSEN. 


ike little heads. Mount them on inverted bottle caps 


CAN YOU FIND SIX ERRORS OF DESIGN? 


OULD you construct these articles 

as shown, or can you detect their 
faults? The bench (Fig. 1), the utility 
shelves (Fig. 2), the box (Fig. 3), and 
the serving tray (Fig. 4) each have a 
single defect. What two faults would 
keep you from buying the modern tea- 
kettle in Fig. 5? To check your answers, 
turn the page upside down, 
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EDGE LACING—WHIP STITCH [LEATHER CRAFT—9] 


FLESH SIDE OF LACE 


Edge lacing greatly improves the appearance of 
many leather articles. The simplest form of lacing is 
the whip stitch. All edges must be cemented, trimmed, 
thonged, and dyed. Use 3/32” lace for smail articles, 
%" lace for large ones. 

Cement one end of a 3” length of lace to the flesh 
side of the leather as at A. If there are two or more 
thicknesses, cement it between them. Point the loose 
end. Use an awl to open the thong slits so that the 
—_- lace may be inserted easily. Holding the finished side 
=o of the Work toward you, lace from left to right, draw- 

aT ing up all stitches with equal tension. Lace the corners 

as at B, going through the same slit twice. To join a 

new length, siive both ends back for %" and cement 

them together. Finish lacing by going through the 

first slit again, as at C. Put a little cement on the 

c flesh side of the lace before tightening the last stitch, 
and cut off the surplus. 


FINISHED SIDE 
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KEEPING THE HOME 


Steel-wool scouring pads rust When using a magnet to pick up Ordinary iol glanses inverted 


and are disagr 


before 


ping kitchen window panes 


before you wath them. This 
2 may be on the gl 
to clean and preve 


off 


sable to use long pins, tacks, and other 
they wear out. It pays to jects, you con quickly si 
cut each in half with an old pair 
of scissors. A half serves for a 
day's use and is then thrown away 


ith cleansing 


ill remove 
» thereby 
smudges 


you first fold 0 pi 
thin poper ov 
also prevents 


over young plants newly set out 
in the open serve as miniature 
hothouses, stimulating growth 
‘ond protecting the young shoots 


from some types of insect pests 


cleaning fl fe ing clothe 
that are to be ironed. The fine spray wets th 
much more uniformly than ordinary sprinkling doe 


Spice cans ore usually kept with 
forward so that the labels ore 
written ones are pasted on the narrow sides, the 
cans may be ranged as above in less shelf space 
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SHIPSHAPE 
[L_ 


DOOR STOP 


SPRING CLOTHESPIN 


A rai 
cloth 
latch side, as above. If appearanc 
fant, the clothespin may be n 


not impor- 
or screwed on 


J / 


Van 
Mae 


‘ 
Ny pre Hae 
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Pivoted as above, screen and sash frames are easy 
to point. Drive a nail into o block and clamp it 
head; push another into a bit of 

je freely in a hole against the 
pressure of a spring. The screen is pushed down on 
the lower nail, then slipped under the upper one 


All sorts of small serews, washers, and such 
parts can be kept in the cellar in a rack of 
this kind. Nail vertical hangers to two joists, 
screw jar caps to the undersides of cross mem- 
bers, and nail these in place for enough opart 
to allow jars to be removed and replaced easily 
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Faceplate Turning for Creative 


By EDWIN M. LOVE 


AMP bases, ash trays, bowls, plates, cir- 

cular picture frames, round boxes, and 
similar craftwork pieces can be made in the 
lathe by what is known as “faceplate turn- 
ing.” With suitable chucks, which are usu- 
ally made on the lathe itself, perfect balls 
and rings can be turned. The tools are used 
much as in spindle turning, although it is 
necessary to use scraping cuts rather more 
often. 

What is the first step in faceplate turning? 
A plain disk is the simplest form, and is 
often required in making chucks and orna- 
mental pieces. Scroll- or band-saw a piece 
of suitable thickness to a slightly larger 
diameter than the disk is to be, or, if power 
‘saws are not available, cut the blank roughly 
octagonal. For large turnings, or to elim- 
inate end grain and warping, glue blanks up 
hown in the drawings. 

Surface one side and screw the piece to a 
faceplate. Large blanks should be attached 
with four heavy wood screws, but light ones 
can be held on small faceplates with three, 
or even with one screw at the center. See 
that the blank is accurately centered to 
avoid waste and to eliminate the vibration 
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that always results from unbalanced work. 
If the material is so thin that screws would 
penetrate the part that is to be turned, or 
if screw holes in the finished piece are ob- 
jectionable, glue the blank to a backing 
block with paper between, After turning, 
the piece can be split off at the joint with 
a chisel. 

‘With the work mounted, set the tool rest 
close to it, start the lathe at low speed, and 
cut in with a %" chisel or parting tool on 
the largest diameter. Stop short of cutting 
clear through, to avoid splintering at the 
back. Shift the rest parallel to the edge 
and true up the remaining rough part with a 
gouge and a square-edged chisel. Thus 
turned true, the work can be driven at a 
higher speed. Reset the rest and finish off 
the face with the gouge and a square chisel, 
or the skew chisel laid flat. Test for straight- 
ness with a try square. 

Can work larger than the throw of the 
lathe be turned? Yes, if the lathe is equipped 
for “outboard” turning. Work can then be 
mounted on it by means of a special face- 
plate to overhang the end of the lathe bench, 
as shown in two of the accompanying photo- 
graphs. Only the lowest speeds must be 
used for such large turnings, and it is wise 
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not to stand in line with the 
work, or to allow onlookers 
to do so, when the lathe is 
running. 

How is the face of a disk 
turned to shape? Mark 
shoulders, beads, hollows, 
or other features, using a 
scale or dividers as in the 
drawings. Take sizing cuts, 
rough down to these with a 
gouge, and finish by means 
of scraping cuts with round, 
square, or diamond-pointed 
chisels. 

What tools are used for 
boring? Centered holes can 
be made with a brace and 
bit, with a bit held in a tail- 
stock chuck, or by turning. 
Bits used under power should 
have the lead threads on the 
point filed off to prevent 
seizing and breakage. Bor- 
ing with a bit is quick and 
accurate, but odd-sized holes 
must, of course, be turned 
out. Scribe a guide line, 
then run in a skew or a nar- 
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of the bench. Here, Robert Joacks is turning the 


shown in the upper photo. A floor standard supports the tool rest 


ing the blade of a square to check 


the flatness of o turning. At left, steps in 
truing up o 
screws, and tl 


how to mount work without 


For outboard turning, the left end of the spindle must have a left- 
hand thread to fit a special faceplate. The work overhangs the end 


je of the tray 
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‘SCRIGING WITH DIVIDERS SET ON CENTER, 


TE Two cIRCLES APPEAR, 
‘SCRIBE ATHIRO MOWAT 
BETWEEN THEM 


USING A RULE 


After the work has been turned and faced fo a true disk, it may be marked off, while revolving at low 
to medium speed, by means of o compass, a pair of dividers, or an ordinary scale and pencil, as above 


On deep inside turnings, such as the walnut bow! 
th ually shifted into 
better tool support 


in moking a box with a fitted lid 
ng je of the latter. Diagrams on 
the facing page show this and following operations 


Mendrel mounting affords o rapid means of turnin 
t parts with a hole pam | 
self must have a slight taper 


row chisel, withdrawing it often to avoid 
overheating the edge. Hold the tool square, 
else the bottom of the hole will be too large 
or too small. Finish with a square or round- 
nose chisel, according to the desired profile. 

How are pieces such as picture frames 
turned on both faces? Mount the work on 
a backing of 4” plywood, so that there will 
be no danger of running the tool into the 
faceplate. Turn a recess or rabbet for a 
backboard to hold the picture in, and an- 
other for the glass, as shown in the draw- 
ings. Then turn out the center, leaving 
1/16” of stock for smoothing, and cut off 
what is now a rim turned on one side. On 
the faceplate, turn a wooden disk from scrap 
stock with two steps to fit the rabbets on 
the frame. Force the frame on this, seating 
it accurately, and turn and finish the front 
and edge. 

How is a ring with a circular cross section 
turned? Mount a disk on the faceplate, true 
it up, and turn a square rim, nearly but not 
quite cutting through to the back. Chamfer 
the three corners until a three-quarter oc- 
tagon section is made; then chamfer these 
edges. This soon produces a nearly round 
profile that is finished with a swinging cut 
around the rim. Sand the finished part, 
remove the work from the faceplate, and 
turn a chuck with a recess into which it will 
fit. Mount the partly shaped ring with. the 
unshaped side out, cut out the center waste, 
and turn round as before. 

What method is used in turning a bowl? 
Glue up stock to form a blank of the nec- 
essary size. Turn the outside, rough out the 
inside with a gouge, and smooth it with a 
round-nosed scraper. As the tool edge may 
extend some distance beyond the rest, the 
chisel must be firmly held. Use cardboard 
templates to check the contours. 

How is a bor with a fitted lid turned? 
Screw the blank to the faceplate; then turn 
the inside and the flange of the lid. Cut off 
the lid, hollow out the box, turning a flange 
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quan 
OUTSIDE 
? 


FINISH 


TURNING A PICTURE FRAME 


Above, steps in turning @ picture frome ond 


large ring, illustrating use of turned chucks 


to fit the lid, and force the lid on. 
Turn the top of the lid and any or- 
namental grooves or the like on the 
outside of the box. Finally, re- 
move the lid and relieve the flange 
on the box for a slightly easier éit. 
If you wish, you can apply an ex- 
cellent shellac finish while the 
work is still chucked in the lathe, 
as explained below. 

What is mandrel turning? This 
is an easy way to mount small ar- 
ticles with holes through them, 
such as napkin rings. Bore a hole 
through the blank, force it over a 
short, slightly tapered spindle, and 
turn the outside. Remove the work 
from the mandrel and press it into 
a turned chuck for further work on 
the inside. 

Mandrels are easily made in any 
size required. They will usually grip 
work better if not sanded smooth. 

How is French polishing done? 
‘This shellac finish is applied while 
the lathe rotates at low speed. Have 
at hand three bottles, one contain- 
ing white shellac, one boiled lin- 
seed oil or machine oil, and one de- 
natured alcohol. Roll up a small 
ball of lintless cloth with the edges 
folded in, and saturate it with shel- 
lac. Add a little oil, and apply the 
pad to the work. If it tends to 
catch or pull, add a little more oil. 
‘However, the less oil used, the bet- 
ter. When a good body of shellac 
has been built up, let it dry thor- 
oughly, then repeat. Finish by rub- 
bing lightly with a fresh pad damp- 
ened with alcohol to remove excess 
oil. Never use waste for French 
polishing, as shreds may catch, 
spoiling the finish and possibly 
drawing the fingers into the re- 
volving work. 
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rupwne 
Bon Wine sey 
io sy 
3 TURN INSIDE oF nox 
gaa 
2eur, 
‘wa mser 8 rue 

BOX FLANGE, 

Square. CRESS ON UD, TURN’ 


Turning the outsi je of a plate or a shallow 
bowl, checking inside contours with a template, and the 
steps in making o box with a fitted lid, ore shown above 


A screw-center plote is convenient for the mounting 
small work. Mondrels are easily made in any size 
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KITCHEN UTENSIL MENDING without 


use of special tools is possible with 
plastic, which is squ out of 
tube into the cleaned hole in the bot- 


tom of the cooking pot and smoothed 
with the fingers, The new mender will 
Sick equally well to ufensils, madé of 
aluminum, stainless st. enamelware, 
Gromlteears, ocicait ‘Wore: Died had 
overnight, it will withstand great heat 


NONSTICKING PASTRY CLOTH turns a table top into a bis- 
cuit boord, Made of unbleached cotton canvos with bound 


edges, with a water-repelling substance that 
keops flour rubbed in by the cook from sticking to moist dough 
and metes washing rerely necessary, The cleth ts of special 


use when dough is rolled thin for pastry, biscuits, and cookies. 
It is available in a set with a knitted rolling-pin sleeve 


TUCKED AWAY ON THE INSIDE OF A CLOSET DOOR, 


Wasted space behind a closet door in the bedroom, 
living room, bath, or kitchen con be converted to 
sforage, dressing, or work space with one of the 
door units shown below and on the facing pag 
‘addition to the wardrobe and bureau ‘ther 
‘ore ovailable o kitchen cabinet, bor, and linen 
drawers. Floor space occupied is only 2/2 sq. ft. 
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COFFEE OF ANY DESIRED STRENGTH is outo- 
matically made with the rie percolater above. 
The dial at the base is adjusted ot mild, medium, 
or strong, and when percolation reaches that 
it stops. An automatic unit then cuts in to keep 
the coffee hot until used. A glowing eye over the 
dial gives visible notice when the coffee is done 


or fhe Gadalele 


AN IRON FLOWERPOT BRACKET that 
is almost invisible grips the pot ot the 
top with a deep hook and at the bottom 
with a forked base which con also be ad- 
justed to hold an attached or unattached 

is fastened to 
¢ woodwork with 


the window frame or oth 
two screws. It comes in two sizes, each 


adjustable to three heights of pots, the 
smaller size holding pots from 3” to 4/2” 
tall and the larger holding those from 
bracket is painted black 
or white to give an inconspicuous finish 


ce baked into the sates of the other 
is @ pliant plastic containing @ coating 
of two differont grades of abrasi 
half of the plastic, a coors 
is servicoable for pot cleanin 
the other hal grade does # 
work of a polis dry the sponge 
is hord, but w is soaked in water 
for a while it becomes as soft os cotton 
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ITH defense needs 
clamoring for the na- 
tion's output of preci- 


sion instruments, what is the 
student machinist to do if he 
needs a dial indicator, so indis- 
pensable for centering work in 
the lathe? One answer is to 
make his own, The homemade 
indicator shown at the left 
checking work held in a steady 
rest multiplies any eccentricity 
by 100, so that a movement of 
001” on the pin shifts the 
pointer about 3/22”, 

Most of the parts can be 
taken from a cheap alarm 
clock (Fig. 1). Discard every- 
thing except the frame of the 
mechanism, the studs and nuts 
that hold it together, the three 
biggest gears with their shafts 
and pinions, and the hairspring 

the parts shown in Fig, 2, 


e nsitive tn gm dl ani nl 


ing! The first step is to take the timepiece apart 


. 
A The pick-up rod bears against on extension arm 
soldered to the lorgest gear. Though shown, the 
pointer is not permanently attached until later 
| d l t 


BUILT FROM 
ALARM-CLOCK PARTS 


By 
HENRY and RICHARD HANSCOM 


170 POPULAR SCIENCE 


To make the pointer pivot on the center 
line, it may be necessary to drill new bear- 
ing holes for the smallest gear as indicated 
in Fig. 9. Be sure they are smooth and ac- 
curately aligned. Drive a small brass block 
on the shaft and clinch the inner end of the 
hairspring in a 1/32" hole drilled into it. 
‘The outer end of the hairspring is secured 
by means of a wedge in a slotted block 
soldered to the frame as shown in Fig. 3 and 
in the drawings. To the gear itself solder a 
bit of thin rod or tubing bent at a right 
angle to project above the frame and carry 
the pointer. 

The case studs on both sides of the 
largest gear are replaced with new ones 
long enough to secure the clamping bar to 
the frame. A transverse bushing for the 
pick-up pin, made of %” inside-diameter 
brass tubing, is soldered to a spacer of the 
same material that is slipped over one of 
the studs. 

About three fifths of the largest gear is 
cut away. The brass pick-up lever is soldered 


You will need the from 
gers, and the hairspri 
teeth does no harm; the spriog will toke it up 
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to the remaining segment as may be seen in 
Fig. 4. This lever is long enough to bear 
against the stud. 

‘Assemble the mechanism with the clamp 
bar in place. Pull the hairspring taut enough 
to hold the pick-up lever against the stud, 
and wedge the free end of the spring in the 
slot to hold it so. Cut the pick-up pin from 
34" steel rod, round off both ends, and polish 
them smooth with fine emery cloth. 

If it is considered necessary to keep the 
pin from falling out of the bushing, the 
latter may be slotted and a bit of wire 
driven into a hole in the pin after it is in 
place, but the slot must be very cleanly cut 
to prevent friction. The indicator will, how- 
ever, work perfectly with the pin left re- 
movable, as shown. 

Cut the parts of the cover from thin sheet 
metal and solder it up from the inside, A 
paper pattern helps in locating the holes for 
the studs and the position of the curved slot. 
Four additional brass nuts threaded on the 
studs hold the cover in place. Figure 5 


Alter the ports ore assembled o+ described in 
the text, the hairspring is drown taut and 
cuter end fostened by means of a small metal wedge 


Use cordboard, white celluloid, or metal for 
the dial face, which also fits 
The scale is drawn on in ink, engraved, or etche 


a1 


shows the latter all ready 
to be mounted on the 
mechanism. 

Solder the pointer to the 
bracket pin so that it rests 
at one end of the scale; 
then mount the indicator 
in the tool post of the lathe 
to bear against a piece of 
stock in the chuck with 
the pointer over the mid- 
point of the scale. Advance 
the indicator against the 
stock .001” at a time by 
means of the calibrated 
sleeve on the cross-feed 
(Fig. 7). Make a tempo- 
rary mark under the point- 
er at each setting. Repeat 
the process on the other 
side of the scale by with- 
drawing the indicator from 
the stock. 

This method of calibra- 
tion should be repeated 
several times to achieve 
maximum accuracy. Fi- 
nally, ink in the scale 
markings (Fig. 6) and 
paint the case gray or any 
desired color. 

In using the indicator, 
set it against the work so 
that the pointer rests over 
the mid-point and revolve 
the stock slowly by hand. 
‘The pointer moves to one 
side or the other to indi- 
cate any eccentricity. 


DRILL NEW MOLE 
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Woe 
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OSE i Above, the f 
: : jova, the fin- 
sR Iuhed indicator 
aes being used to check 
Yo S228 a’ plate mounted ina 
CBr > four-jaw chuck. For 
Saas between-center work 
teas turn it to position 
As STOP SPRING 
shown at top of page 
ay Dy 
LARGE GEAR 
cur DOWN 
*oLoEnED 
es Although details 
toncer sruos~ Oe ae 


SECURE CLAMPING BAR. 


PICK-UP PIN 


works vary, the 


sure the pick-up 
pin works freely and 
is smoothly polished 
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Crotch Center Speeds Cross Drilling MACHINISTS 
of Round Stock in the Lathe 


CROTCH center is a worth-while lathe 

accessory. It will automatically center 
round work for cross drilling, save time, and 
insure accuracy. The work is held with the 
left hand as shown in Fig. 1 and advanced 
against the drill by turning the tailstock 
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FOR DEFENSE 


handwheel. A hole on a true diameter of the 
work and square with its axis results. 

Both the crotch-center head and the shank 
are made from steel. Mount the stock for 
the latter part between centers as in Fig. 2 
and turn it to a Morse taper to fit the tail- 
stock spindle. When a perfect fit has been 
obtained, the straight section on the large 
end can be shouldered down to %" in di- 
ameter to receive the head. 

‘The stock for the head is next turned to 
size and a center line laid out on its face. It 
is then mounted, as shown in Fig. 3, in the 
swivel vise of the shaper, where the crotch 
must be cut accurately with the tool head 
set at 45 deg. The swivel vise can be turned 
end for end in order to permit cutting both 
sides of the crotch with the same tool set- 
ting. A narrow chip groove is then cut at 
the bottom with a parting tool as illustrated 
in Fig. 4. 

Chuck the head in the lathe as in Fig. 5 to 
face off and chamfer the back. Use a drill 
to start the hole for the shank; then bore 
this to size. The shank itself can be used as 
a plug gauge to obtain a good drive fit (Fig. 
6). When the shank has been driven in 
place, the tool is ready for use.—C. W. W. 


MACHINISTS FOR DEFENSE 


Telescope Jacks 


AFFORD PRACTICE IN TURNING 
AND THREAD CUTTING 


SET of these telescope jacks is useful 
for leveling work on the shaper or mill- 
ing machine. They are sturdy but easily ad- 
justed and, if carefully used, will insure ac- 
curate, true-surfaced work. 
Sach jack can be raised to 5” in height 
or lowered to 2'", as shown in Fig. 1, The 
cap rests on a ball and will adjust itself to 
uneven surfaces. Great care should be used 
in cutting the thre so that all parts 
will fit together without play but freely 
enough to be turned with the fingers, 
To make the base of the jack, a short 
steel bar is chucked, centerdrilled, turned 
to size and knurled ( 2). Cut off and 
rechuck it as in Fig. 3; then drill, bore, and 
thread it to the specifications given in the 
drawings. The large jack screw 
turned to shape from steel, the ex 
threads cut with the thread tool, and the 


By C. W. 
Woodson A 


grip knurled (Fig. 4). Sink the knurls deep- 
ly into the edge of the work in starting. 
‘Move the tool slowly back and forth across 
the part several times, until the knurls are 
uniformly deep all over. The lathe should 
be run at a slow speed and the work, knurls, 
and lathe center well oiled. 

‘At the same chucking, the hole for the 
small jack screw is drilled 35/64” and tapped 
5/8"-12 as shown in Fig. 5. Finally the small 
jack screw is turned to dimensions, thread- 
ed, and reversed in the chuck as in Fig. 7. 
‘The ball can then be turned to shape, filed 
smooth, and polished with emery cloth. 

Turn’ the cap on the end of a steel rod. 
Drill it to fit the ball, cut it off, and file the 
notches in its lower edge. This completes 
the parts for one jack, shown unassembled 
in Fig. 6 Slip the cap on the ball and 
squeeze the notched rim slightly to hold it. 
‘The jack can now be screwed together ready Ta 
for use. 


SQUARE SCREW THREADS AND FORMULA [ LATHE WORK—27] 


‘The square thread is often used on vise screws, 
clamps, and other worm-screw devices. It is hard 
to cut and not as strong as the Acme thread, and 
cannot be so closely fitted as the latter. Theo- 
retically, the depth of the square thread, the space 
between threads, and the width of the thread are 
equal, but in practice the space is cut about .002” 
wider than the thread, or else the tool for cutting 
the internal thread to fit is ground from .001" to 
.003” oversize. 

‘The tool angles for cutting a square thread with 
a large lead must be absolutely accurate. Clear- 
ance must be allowed on two sides, tapering from 
both top and front of the tool, and the helix angle 
must be properly determined as described in Lathe 
‘Work—26. External square threads should be cut to about .005” less than 
the minor diameter to allow a small clearance at the bottom, which helps com- 
pensate for any small inaccuracies in the tool or the cutting. 
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By FRANK HEGEMEYER 


in early American style 
[tea waza ey ato lanes up 
butterfly wings so that it will serve as 
table after the removable tray has been 
lifted off. Swivel-type ball bearing casters 
enable it to be wheeled about easily. The 
overall measurements are 2715” high, 30” 
long, and 183%” wide with the leaves down. 
Hardwood is preferable for the legs and 
handle, but a good grade of pine can be 
used for the other parts. The cutting and 
assembling are begun in the order the parts 


th 
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SERVES AS SMALL TABLE 


are mentioned in the list of materials. ‘The 
ensions are given ready for assembly, 
Turn the legs, cut the upper and lower 
and end rails, and fasten together with 
wels, The holes for the dowels should be 
Jeep. The vertical straight edge of the 


wings is shaped half-round and hinged to the 
top and bottom of the side rails with angle 
irons as shown. 

In constructing the tray, a piece of wall- 
paper of early American pattern appears to 
good advantage if sandwiched between the 
glass and the plywood bottom. The latter is 
nailed in place with 1" brads through the 
sides of the frame, and the holes are later 
filled. To provide a place to keep the tray 
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Above, round off a side of the fong edge 
‘of each wing. Wood screws and angle irons 
ot the top and bottom form swivel hinges 


Above at right, the’ table turned upside 
down so as to show one wooden wing catch 


At right, the handle is pivoted to drop 
down when not needed. A washer between 
handle brocket and leg reduces friction 


ca Wagon 


WHEN NECESSARY 


when not in use, fasten %” square strips in- 
side the lower side rails 1%" from the top 
edge, as indicated. 

‘The center part of the top is glued up in 
two pieces, but the leaves are each in one 
piece and joined to the center with butterfly 
hinges. Cut the top 30” in diameter after 
hinging the parts together. Fasten it to the 
top rails with six angle irons. 

‘The wooden wing catches are nailed to the 
underside of the leaves 2” from the curved 
edge. Round off all exposed edges except the 
hinged part of the top. 

The original piece was finished in old 
ivory and shaded, but a stained finish can be 
applied if a suitable cabinet wood is used. 
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LIST OF MATERIALS 


Xo. 
Pe: Description 
4 Leg: 
2 Top side rails 
2 Top end rails 

2 Bottom side rail 
2 Bottom end rail 
2 Wings 

2 Tray sides 

2 Tray ends 

2 Tray rails 

1 Double-strength glass 
1 Plywood tray bottom 


1 Handle 1” (1 15% 

2 Handle Arms % As detailed 

1 Top % 30° diameter 
MISCELLANEOUS 


32 Dowels, %” by 134” 

10 Angle irons, 1” 

4 Butterfly hinges 

4 Ball-bearing casters, 3” 

1 Heavy, dark felt for tray bottom, 
11%” by 21” 

2 Tray handles 

Note: All dimensions are given in inches and 

are finished sizes 
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By MYRON FLEISHMAN 
Toy and Game Designer 


Treasure Aunt Marble Game 


HERE'S a new twist to this marble-bowl- 

ing game that means more fun for every- 
body. The player's first goal is to roll a 
marble across the cover of the “treasure 
” If his aim is good, the ball falls in- 
alance trough and lifts the cover, dis- 
closing eleven high-score holes. To the 
player's final score are also added any num- 
bers shown by the two revolving arrows. 

A piece of 14” plywood or solid stock 12” 
by 14” forms the baseboard. Two pieces can 
be fastened together if a wide enough board 
is not available. Cut out a 4%” by 7” rec- 
tangle at one edge, and bevel the other edge 
sharply for the marbles to roll up. Under 
the cut-out section, screw a piece %4” by 


ADD WASHERS, 


‘DOWN 


The drawis 
scoring hole: 
out in an) 

game. in. bri 


shows one plan for the 
but they con be 

jay desired. Paint th 
ight, contrasting colors 


5%" by 9". Bore the scoring holes with a 
13/16" Forstner bit, if available. Fit a rim 
of %4" by %" stock to the board as shown. 

The chest cover and arrows are cut from 
medium-weight sheet metal, Form the 
trough around a piece of pipe or broomstick 
and solder in two washers for ends. Hinge 
the cover on two screws; then attach extra 
washers with bolts and nuts until one ball 
in the trough will be sufficient to lift it. 
Mount the arrows on wood screws with bits 
of dowel under them, 

Marbles 1” in diameter are used. Each 
player may roll five at a distance of 5’ to 7’ 
from the board. Set both arrows at zero and 
close the treasure chest before each play. 
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Glass- Ton 
Coffee Table 


NAILED TOGETHER 
FROM STOCK LUMBER 


By G. R. Sonbergh 


HIS smartly styled coffee table 

also serves as a bookcase. Made 
entirely from stock lumber, it is very 
easy to build. The \%” plate-glass 
top won't show stains or cigarette 
burns, is quickly cleaned with a damp 
cloth, and is as strong as the average 
shop counter, 

Dressed white pine, nominally 1” 
by 6” and 1” by 8”, was the chief ma- 
terial used for the original. Since ac- 


tual surfaced sizes vary slightly, 


inside the corners. 


some 
changes in the dimensions given may be 
necessary to use the stock in whatever width 
it comes, but the difference will scarcely be 
enough to vary the proportions appreciably. 

Cut the two sides, top, and bottom of each 
end unit from 1” by 6” stock, which in the 
original actually measured %” by 5%”. 
Each bottom is ripped to 5” in width. Cut 
the inside walls from the wider stock. The 
upper ones do not quite reach the top, but 
leave a 4" wide opening into which the 
glass fits. If open-type construction is de- 
sired, the walls may be omitted, but brackets 
or other reinforcing pieces should be used 


i WGPLATE GLASS 
i ‘= 30" 


‘The shelf is one piece of %” plywood the 
full length of the table, thus providing maxi- 
mum rigidity and forming the middle book- 
shelves. Assemble the two ends and fit the 
shelf between them. If the piece is built 
without inside walls, glue all joints; other- 
wise, nailed construction is satisfactory. All 
nails should be set and puttied over after the 
first priming coat. 

The glass top rests on the upper walls and 
is held in by '%” by 1” flat strips. One of 
these may be nailed fast; the other should 
be attached with screws to facilitate re- 
moval or replacement of the top. A piece of 
14” plate glass 18” by 30”, polished on the 
two long edges, is required. 

The short top edges are rounded to a ra- 
dius of about %” with a wood rasp. All ex- 
posed surfaces are then sanded to satin 
smoothness, and the sharp edges are slightly 
rounded, Extra time and effort put into 
sanding will be well repaid. 

An opaque lacquer or enamel finish is es- 
pecially suitable. Apply two or three coats 
of flat interior paint of the color desired, al- 
lowing plenty of time for each coat to dry. 
Finish with one coat of quick-drying enamel, 
and wax this as a further protection, 


The glass top rests on 
‘the inside walls. Two 
strips hold if in place 


Lit 
Briscoe al eagle sie 
e~40 et 

LI 
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Part of Discarded Crankshaft 
Serves as a Bench Anvil 


Most types of broken or worn-out auto- 
mobile or truck crankshafts can be convert- 
ed into convenient bench anvils with little 
trouble. With a cutting torch or power saw, 
cut the flywheel end of the shaft off at the 
first crank, and dress the cut smooth on an 
emery wheel or with a file. The flange forms 
a solid base for fastening the anvil to the 
workbench,—CHARLES H. HARDY. 


Taper Pins Ground in Hand Drill 


Opp-sizep taper pins can be ground to 
shape from drill rod by rotating a piece of 
the required length in a hand drill against 
a grinding wheel—FRANK NAVRATIL. 
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Double Hose Connection Saves 
Time in Gas Welding 


IN A SMALL shop with one acetylene torch, 
time and gas are wasted in changing from 
welding to cutting torch or from one size 
torch to another. Often a job calls for a 
certain piece of material to be cut and weld- 
ed in place before a second is worked on. 
‘A double hose connection on each regulator 
will enable the mechanic to lay down his 
cutting torch and immediately use the 


welding torch by simply changing the pres- 
sure. Care should be taken to use litharge 
and glycerine on connections and not oil. 
‘The pipe fittings are %4”.—PeRRY HYAMS. 


Revolution Counter Mounted 
Permanently on Lathe 


A SMALL counter, mounted permanently 
on the gear cover of a screw-cutting lathe, 
is convenient for coil winding and similar 
jobs. A short piece of brass pipe or tubing 
to fit into the spindle is cut so as to leave a 
short stub on one side to trip the counter 
at each revolution. When not in use the pipe 
is pulled out of the spindle, and the counter 
spring keeps the arm clear of the hole, so 
that the counter may be left in place. 
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Watch-Charm E fy 
MICROMETER 


A Midget Measuring Instrument That Actually Works 


N IDEAL hobby project for machinists 
Avex other craftsmen, this Lilliputian 
micrometer will arouse the interest of all 
who see it. Only a few hand tools are needed 
to make it, yet if carefully constructed, it 
can be used to gauge sheet metal, wire, and 
small parts with reasonable accuracy. 

Saw out and file the frame, including the 
sleeve, to shape from 1" flat steel. Dimen- 
sions can be taken directly from the full- 
size drawing on this page. File the sleeve 
perfectly round, or turn it so on a lathe. 
Run a No. 43 drill through both the sleeve 
and the anvil end. Tap the sleeve with a 
4-40 thread. 

For utmost accuracy, the spindle thread 
should be a close fit. Shoulder down the 
two ends, either in a lathe or by filing in a 
revolving drill chuck. The thimble is a 
piece of brass rod, drilled to fit over the 
sleeve for most of its length and lightly 
knurled or crosshatched on the outside. 
Bevel the open end and drill a 5/64” hole 
through the closed one. Insert the spindle. 
Rivet it over lightly, and file smooth. Turn 
or file the anvil from a small piece of steel 
rod and rivet it securely in place. 
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Polish with fine emery cloth. Markings 
can be engraved or etched on the sleeve and 


thimble collar—J. W. LAWRENCE. 
IN CASH PRIZES 


$Q FOR MINIATURES 


For the sake of a little friendly com- 
petition among readers, we will give a 
first prize of $15 and two other prizes 
of $5 each for the three best hand- 
made miniatures of any type submitted 
on or before May 1, 1942. Send the 
model itself or, if you do not want to 
part with it, submit one or two clear 
photographs. The miniature must be 
something you have designed and 
made yourself and it should not be 
larger than 1%” in its greatest di- 
mension. No entries will be returned 

the editors will be the judges and 
their decision will be final . . . duplicate 
prizes will be awarded in case of ties. 
Address Miniature Contest Editor, 
Porutar Science MontHuy, 353 Fourth 
Avenue, New York, N. Y. 
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TWIN WATCHDOGS 


OF HOUSE WIRING 


Grounding and Polarization 


By HAROLD P. STRAND 


'Y NEIGHBOR Jim wasn't careless that 
time he tried out his new photographic 
safelight. He first made sure the socket 
switch was turned off. Then he carefully in- 
serted the plug of the safelight into the 
socket shell, fumbled just a little as the 
thread refused to catch, and—Fizz-zzz! A 
startling burst of electrical flame—the acrid 
odor of hot metal. Something fell stingingly 
on his hand. Small wonder that he jumped 
back, dropping everything. 

When his heart stopped pounding, he 
found the safelight was smashed, a piece the 
size of a nailhead had been melted out of the 
ferrule on the plug and another out of the 
socket, and he had a painful little burn on 
his hand, 

“But I don't see wh; 
cleaned up the mess. 
was turned off.” 

Many mysterious mishaps such as this 
result from lack of proper grounding and 


“he muttered as he 
‘I know that socket 


1. Ten common types 
of and cords; all hay 
identifiable conductors 
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Fig. 2. A typical polorized system. The grounded (white) wire 
Switches ond fuses may be cu 
BX ormor, cabinets, boxes ond 


polarization, which is particularly hazardous 
if circuits are overfused (see P.S.M., Feb. 
"42, p. 195). In the case described, which 
actually occurred, the socket screw shell was 
wrongly connected to the “hot” instead of the 
grounded side of the line. This live wire was 
therefore not controlled by the socket 
switch at all! As the paper liner between 
screw shell and outer casing was slightly 
frayed at the edge, the safelight plug mo- 
mentarily touched both these parts, causing 
a dead short. 

Do you get a tingling from your work- 
shop motor or lathe when the cellar floor is 
damp? Possibly insulation has broken down 
somewhere in the machine, which is not 
properly grounded. Must you beware of 
touching the bathroom light chain when 
turning on a faucet? Then look out for a 
defective and improperly wired socket—and 
bad shock: 

The National Electrical Code requires 
that all new wiring, with few exceptions, be 
grounded and polarized in an approved man- 


continuous. 
jo the live (black) wire only. Conduit 
fixtures ore all interconnected and grounded 


TO SILVERED SCREW ~ 


Switch switch 


70 SILVERED 


RECEPTACLE 


2 DOUBLE-BRANCH, 
SINGLE-FUSE 

ScuT-OuTs, 

(4 arcuirs) 


BRANCH FUSE 


TO OTHER 
UGHTS. 
A POLARIZED SYSTEM 
———— crounven wine 
(wHiTe) 
LIVE WIRE (BLACK) 


S suamains: 
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i near grounded objects or 
in damp locations. The use of porce- Bee 
lain or composition fixtures affords { 
additional protection against shocks 


ner. This means that one of the 
conductors is grounded, usually 
at the service entrance, and 
marked or colored so that it can 
be identified at any point in the 
system (see the photograph 
marked Fig. 1). A wire with 
white or gray covering is stand- 
ard for this purpose. The un- 
grounded or live wire or wires 
are usually black. No switches 
or fuses may be cut into the 
white wire anywhere; its con- 
tinuity must be uninterrupted, 
as shown in Fig. 2. All metal 
cabinets, boxes, conduit, BX 
armor, and fixtures are intercon- 
nected and grounded. 

‘To i=sure correct polarization, 
the grounded wire of a polarized 
system must be connected to the 
serew shell of every socket— 
that is, under the silvered screw. 
Fixtures are usually wired with 


Fig. 3. Joining the tracer wire from a fixture to the Fig. 4. How to test unidentified conductors 
white conductors with a solderless connector. The plain fer polarity ond, below, connections of three 
los 


fixture wire goes to the black side of the switch loop cobles ond a switch loop je an outlet box 
in CLO CABLE NEW CABLE TO. 
/ \\ soustory moun “new eure 


= 


Hpmaich no Ucar 
Jfeninneoiscaouno_} 
ibe OF UNE 


‘TESTING AT OUTLET TO FIND GROUNDED SIDE 
(uarent Must BE ON) 


wire BK 


~ CONNECTIONS AT OUTLET WITH THREE CABLES 
"AND A SWITCH LOOP 
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‘LD UNpOLARIZED 
caaner 


‘cuT-auT ADDED 
‘IM NEW CABINET 


WHITE wiRe ts soxoenED 
YO OL0 SWORN THAT 
DOES MOF iG CAM 


GROUNDED 4! 
‘supsinn Fecoen 
Fam METER 


Fig. 5. An extra cut-out cabinet may be added as 
above. Use a test lamp to establish the polarity 


WIRES = 


wire 


JUMPER 
conNecrs 
UNDER EAR 
‘GROUND 


ast wire 


coReUrT WIRE 


OF APPLIANCE 


auacic 
uncurt wine 


3-WiRE FLUSH 
RECEDTACLE 


7. Threo-wire plugs ond receptacles maintain 
polarity and will also ground portable equipment 


flexible leads, either with one plain and one 
tracer wire, or else with one white and one 
black wire. The tracer-marked or white 
wire is to be connected to the white circuit 
wires at the outlet and the silvered screws 
of the sockets (Fig. 3). Switch loops are cut 
in series with the black side and the plain 
fixture wire (Fig. 4). 

In wiring systems using armored con- 
ductors such as BX cable, the outer sheath 
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of which’ can be grounded, fixtures also are 
grounded by attaching them to the outlet 
boxes with “hickeys” or other conducting 
devices. However, in knob-and-tube systems 
or those wired with nonmetallic sheathed 
cable, the grounding of fixtures may be diffi- 
cult or impossible. To minimize shock haz- 
ards in such systems, unless the fixtures 
can be grounded to a nearby gas or water 
pipe, it is well to place them out of reach 
and control them by wall switches. Another 
good idea is to use porcelain or composition 
fixtures where possible. It is well also to use 
such fixtures with any wiring system in the 
bathroom, laundry, and cellar, and near 
sinks or stoves, and to control such fixtures 
from wall switches whenever possible. Be 
especially careful that the grounded side of 
the line connects to the screw shells of the 
sockets. 

If a metal pull-chain socket has to be used 
over a sink or anywhere near pipes, radi- 
ators, or other grouaded objects, put an in- 
sulating link into its bead chain. 

When extending wiring from an existing 
outlet to a new one, take care to maintain 
polarity by making all splices white to white 
and black to black, and cutting switch loops 
in series with the black side, If in doubt, 
you can test old outlets for polarity. This 
is done with a lamp and socket equipped 
with two insulated leads as shown in Fig. 4. 

It may be found, when a new circuit is to 
be added, that an additional cut-out cabinet 
is needed, This is joined to the old one with 
a conduit nipple, lock nuts, and bushings, 
and connections are made, following a 
test, as in Fig. 5. To make sure that the 
grounded side is attached to the silvered 
terminals in the new box (which are not 
fused), the test lamp is used as before. 
Splice the new white wire to the old 
grounded submain and solder the splice, 
which should be located between terminals 
in the groove. The black wire is spliced to 
the other or live submain. Sometimes new 
wire can be run through both cabinets to 
the meter, eliminating splices. 

In the case of lamps and other portable 
cord-connected appliances, polarity cannot 
be maintained because the cord can be plug- 
ged in either way. On common household 
accessories this is usually overlooked, but 
where it is desirable to maintain polarity, 
special receptacles and caps such as shown 
in Fig. 6 should be used. These plugs can 
be inserted in only one way, therefore the 
screw shells can be grounded. 

Another method of polarizing portable 
equipment, especially suitable for appliances 
used in damp locations, is illustrated in Fig. 
7. This is a three-wire receptacle and cap. 
‘Two wires carry the current and the third 
one grounds the frame of the appliance. 


POPULAR SCIENCE 


Working Drawings Enlarged 
Braces by Projection Method 


IF A PHOTOGRAPHIC enlarger is available, 


small-scale drawings in a magazine or book 
can be enlarged to any required size. First 
trace the original drawing on a piece of 
translucent or onion-skin paper. Use this 


tracing as a negative in the enlarger and 

— project the lines on a sheet of drawing or 
IA Gee wrapping paper so that they can be retraced 
(\ Y in the larger size. With an enlarger which 


wi 

a permits control of distortion, it is also pos- 

K\ sible to alter the perspective of sketches or 
make caricatures.—K. M. 


+ 


Braces Keep Frames in Shape 
as Screening Is Tacked On 


IN STRETCHING wire insect screening on a 
large, lightly constructed frame, it is easy 
to pull the latter out of shape, This can be 
avoided by first placing the frame in the 
opening it is to fit and inserting a diagonal 
brace in each section. Each brace consists 
of two pieces of wood slightly shorter than 
the diagonal, clamped together where they 
overlap with two small C-clamps. The 
frame can then be laid on planks as shown 
and the screening tacked on. If the ends of 
the braces are allowed to rest on the planks, Tracings on onion-skin paper may be projected in 
they cannot fall out—ARTHUR KOEHLER. on enlerger and retraced to get lorger drawings 


ELECTROPLATING, PART 10 [ELECTRICAL] 


Brush plating is convenient for touching up worn spots on old plating and for treating 
work that cannot conveniently be placed ina tank. By means of a suitable applicator in con- 
tact with an anode, the plating solution is flowed over the work and deposits metal in a more 
or Leas uniform fm, the thickness of which depends upon the usual factors of time and 
current, 


‘Two simple applicators are iMustrated. One is a brush with rubber-set bristles, the metal 
ferrule of which Is replaced with one formed of the plating metal. The other applicator isa 
clean wooden dowel to which a tuft of cotton is held with a band of anode metal: Two 1!s> 
Volt dry cells in series furnish the current, making the outfit portable. One cell is, indeed, 
enough for plating with nickel. The usual solutions are suitable but are best used in moré 

+“concentrated form, Add a little gum tragacanth to 
thicken them for easier handling. 


An application of oil-free metal polish and buffing 
with avclean cloth is usually enough to clean the 
Work. Connect the brush anode to the positive side of 
the battery and the work to the negative. Thorough- 
ly wet the brush with electrolyte. Flow this over 
with even strokes until the plating is thick enough, 
keeping the brush well filled with solution. Wash 
work immediately after the plating is finished. 
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MODEEL-RAIELWAY 
3 


‘NGINEERING books 
tell us that a yard 

is a sidetrack, or a sys- 
tem of sidetracks, in- 5 
tended (1) for storage 
of idle equipment, (2) 
to facilitate making up 
and breaking down 
trains, and (3) for load- % 
ing and unloading 
freight. The practical 
railroad man tells us 
that a yard is any track 
on which wheels may 
run without train orders. This definition 
emphasizes the difference between yard and 
main-line trackage, for “the line” is high 
iron and a yard is not. 

‘The laws of the road forbid any train or 
locomotive to venture onto high iron with- 
out permission of the dispatcher. Yards are 
outside the dispatcher’s jurisdiction; they 
are low iron and free trackage. 

We can therefore say that every yard 
must lie wholly on one side of your main 
line; that no main-line track may form any 
part of a yard, and no yard track may form 
permanent part of the main line. 


Once a lead track is provided (Fig. 1), vorious 
ways may be used to develop yards (Figs. 2 to 5) 


By DAVID MARSHALL 
Author of Model Railroad Engineering 


NOTES: 


LEAD TRACK. This 
vestibule that leads to 
3 high iron is the one es- 
% sential of every yard. 
On most pikes it serves 
Ay as receiving track, drill 
track, and departure 
track. One rule is hard 
and fast: Your lead 
track must be a few 
inches longer than the 
longest train that will 
ever enter the yard. 
From the bumper at 
# in Fig. 1 to the turnout switch at GQ—this 
is the lead. A and B are the main-line 
tracks. C is a crossover, laid with trailing 
points in the high iron so that every passing 
train runs through it from the rear. D is 
the crossover that links the yard and the 
big pike, and this, too, is built so as to trail 
into the B track. C requires no explanation, 
and if both switches are sprung open (see 
P.S.M,, Jan. '42, p. 185), it will hardly ever 
require attention. But the switches of D 
are interlocked, so that both must open and 
close together. Normally they remain 
closed, and they can be controlled only by 
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Photograph by Ge 
O-gauge roundhouse of the Philadelphia Model Club. Windows consist of real gloss panes set in putty 


the dispatcher or the nearest towerman, who 
is the dispatcher’s local deputy. The gates of 
D will never open unless a train is waiting 
on the lead track to leave the yard, or on 
the B track to enter the yard. When it has 
done so, the gates will close again. As long 
as the gates of D are open, the entire lead 
track becomes high iron, 

Normally, with D closed, the lead track 
is part of the yard, insulated from the main 
line by D and by two tipping devices, one at 
E and the other at F, At £, the western end 
of the lead, we have a bumper. But as the 
track approaches the bumper, the north rail 
is sharply elevated, so that if any equip- 
ment should slip out of control and run wild 
westward, and should strike the bumper 
with such force as to cause it to leave the 
rails, it will be pitched over to the south, 
away from the main line. The extension of 
the lead track eastward beyond D is called 
‘the safety point. It provides a runway and 
a southward tip at the F bumper for equip- 
ment spinning out of control in an easterly 
direction. The safety point must be long 
enough to accommodate your longest loco- 
motive. 

Finally, G@ is a simple turnout switch 
from the lead to the main body of the yard, 
which may be of any type. 


RUN-AROUND TRACK. Obviously, 
train from the west would back into’ the 
lead track shown in Fig. 1. Then, as soon 
as the gates were closed again, her loco- 
motive would uncouple and proceed at once, 
via G, to the engine yard for servicing, 
while a yard goat, previously stationed on 
the safety point, Would immediately take 
over and distribute the cars through the 
yard. But a train from the east would back 
through C, then pull forward onto the lead 
track—in which case her locomotive would 
be trapped near E. To provide against just 
this, we add to the layout shown in Fig. 1 
what is called a run-around track (Fig. 2). 
‘This will also enable a road engine to go to 
the head of a westbound train the yard 
goats have made up. It also enables yard 
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goats to work both ends of a train at once. 
And between times it can serve for storage. 


LADDER TRACK. The track out of the 
lead at G must distribute equipment to vari- 
ous other yard tracks. So, it’s likely to be 
a ladder track. In Fig. 3, three pairs of 
stub tracks “step off” the ladder. A stub 
track is one that terminates in a bumper. 
‘As they are paired off in the sketch, they 
are obviously used as team tracks (on 
which cars are “spotted” for loading from 
or into motor trucks). And a house track 
is only a stub track which serves the load- 
ing platform of a freight house. 


DIAMOND. It often pays to have storage 
tracks open at both ends, especially in a 
coaching yard—one intended for the sto 
age of passenger equipment. And so, up- 
rooting the bumpers in Fig. 3 and splicing 
in another ladder track, we arrive at a 
diamond (Fig. 4). Within the diamond any 
number of body tracks may be constructed 
parallel to the two outer or rim tracks. 
Body tracks are available for storage pur- 
poses, but ladder tracks and rim tracks 
must always be kept free. 


DOUBLE DIAMOND. If you have space 
enough for a double diamond, you can make 
‘a splendid freight terminal. Little more 
would be needed—a few team tracks, a 
house track, and a bad-order track on which 
to spot crippled equipment. Rims and lad- 
ders would take the place of lead tracks 
and run-around. An incoming train, enter- 
ing via the crossover at A in Fig. 5, would 
run halfway along the north rim to the 
switch at B and pass to the south rim via 
the center track C, between the two lad- 
ders, We call that track the caboose track. 
‘There the incoming train drops her caboose, 
while an outgoing train, waiting on the east 
ladder (and the north rim east of B) gets 
under way. After clearing B, she halts a 
moment. A yard goat moving up the C 
track then pushes the caboose out upon the 
rim and couples it to the train. 
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By MAURICE WHARTON 


AINTS that are prepared for use simply 
Pity adding water’ that anybody ‘ean, ap- 
ply over almost any type of surface, that 
dry in less than an hour, and withal are 
permanent and washable, sound like a home 
planner’s dream. Nevertheless, they are very 
much a fact, widely used by interior deco- 
rators and deservedly popular. 

‘These paints are available in white and 
pleasing pastel shades such as ivory, gray, 
tan, blue, orchid, and coral. Brilliant “fres- 
co” colors can be had for mixing in-between 
shades, painting on stencil designs, and 
creating special effects. Beautiful modern 
treatments such as broad gradated bands 
of a single color shaded from the pastel tint 
to its deepest tone, known technically as 

t-downs,” are possible by progressive 
mixing. One such effect is illustrated above. 

‘A possibility not to be overlooked is the 
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creation of stunning backgrounds for color 
photography. The amateur photographer, 
by using inexpensive wall-board panels and 
water paints, can make a variety of color 
screens and background sets. 

These comparatively new water paints 
come in both powder and paste form, In 
general, they all possess the same proper- 
ties of quick drying, clear colors, very flat 
finish, ease of application, and freedom from 
strong afterodor. Interior water paints can 
be applied directly to plaster—even when it 
is still slightly damp—as well as over brick, 
wall board, wood, metal, wall paper, and oil 
paint. Exterior finishes of this type may be 
used on brick, concrete, stucco (except mag- 
nesite), and other painted or unpainted sur- 
faces. “Because priming coats are rarely 
needed, and because water paints are ap- 
plied with wide brushes, they afford a very 
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economical means of finish- 
ing. However, they do not 
bond perfectly to glazed sur- 
faces such as some types of 
tile and brick, nor should they 


tractive finish during this 
time. These paints are “self- 
cleaning,” in that they chalk 
off at a very slow rate, and 
rain washes off surface dirt 


be used for finishing rooms iT lg Wong with the fine dust. 
subject to steaming, such = To mix resin paste paint, 
as bathrooms, kitchens, and NOW use only clean galvanized iron 


laundries. Oil paints or enam- 
els are preferable for such 
purposes, and worth the difference in cost. 

‘The casein powder type of water paint is 
usually a mixture of dry casein, hydrated 
lime, and pigment. It should be allowed to 
stand for 20 or 30 minutes after mixing be- 
fore it is applied. This type of paint is es- 
pecially suitable for covering damp surfaces 
containing strong alkali, such as green con- 
crete or fresh plaster, 

More recently, water paints have been 
developed in paste form. These include case- 
in, soybean protein, and resin paste paints. 
‘The casein paste paint contains pigments 
of great hiding power, such as lithopone and 
titanium dioxide. It'is easily brushed on, 
dries quickly, and provides a very attractive 
flat pastel finish, which may be cleaned with 
‘a sponge and a mild soap solution. 

Soybean paste paint, in which soybean 
protein serves’ the same purpose as casein, 
has an even cleaner odor, It is also easier 
to preserve and is claimed by some experts 
to stand up slightly better on damp walls. 
Some water paints combine casein and soy- 


buckets. Add water only as 
fast as the paint can take it 
up, stirring thoroughly. In cold weather, 
mix outdoor water paints with warm wa- 
ter. If freezing temperatures prevail, use a 
half-and-half water and alcohol mixture. 
Calcimine and whitewash must be thor- 
oughly removed before modern water paints 
are applied. Glossy or greasy surfaces on 
which the paint “crawls” should be scoured 
with washing powder before painting. 
Where plaster flakes, chalks, or shells easily, 
brush off all loose material and apply a flat, 
pigmented, oil-type wall size. Casein size is 
also satisfactory, but glue, water sizes, seal- 
ing varnish, and shellac are not suitable for 
use under water paints. Surfaces that have 
been treated with alum or zinc sulphate, or 
with sizes containing these substances, must 
be washed with a strong washing-powder s0- 
lution. Where effervescent mildew, acid, or 
excessive dirt and grease conditions exist, a 
trisodium-phosphate wash is advisable, fol- 
lowed by a water rinse. It is not necessary 
to wait for the surface to dry before start- 
ing to paint. In preparing old surfaces, fill 


W atin Parrttr 


give lasti 


bean protein, and the advantages of both. 

Resin paste water paint, which is another 
variety, is prepared for use by adding half 
a gallon of water to a gallon of the past 
It consists of what are called “alkyd resins,’ 
emulsified into water, usually with a small 
amount of protein to stabilize the emulsion, 
and suitable pigment. The advantage of 
resin paints over casein and protein paints 
is that, when they dry, the resin is highly 
water resistant. Such paints will withstand 
a surprising amount of washing and scrub- 
bing, being comparable in this respect to 
flat oil paints. They are especially suitable 
for covering alkaline surfaces, such as green 
concrete or fresh plaster. 

For outdoor use two coats give a suffi- 
ciently thick film to withstand weathering. 
A good outdoor resin paint, properly applied, 
will last several years and present an at- 
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mg color beauty 


all holes or cracks with patching plaster. 
Give patches a preliminary coat of the fin- 
ishing paint. 

Outside surfaces should be clean and free 
from dirt, dust, or grease. Remove old cold- 
water paints or whitewash. Clean off oil or 
grease with gasoline. Use a scraper or wire 
brush to remove any rust or loose, scaling 
materials. Hard rust spots and metals sus- 
ceptible to rust should be primed with a rust- 
inhibitive paint. Point up holes and cracks 
with suitable patching material and coat 
these spots before painting all over. 

No surface preparation is necessary when 
painting new concrete, stucco, limestone, 
and masonry surfaces. Do not neutralize 
lime before applying the paint. However, if 
an acid wash has been applied, it will be 
necessary to neutralize this acid with an al- 
kaline solution. Caution should be exercised 
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WHAT ONE GALLON 
OF PASTE WATER PAINT 
WILL COVER 

Kind of Burtace meomne Tet 
previously painted . - - 700-750 
Finish-coat plaster - 500 
Concrete 400 
Brick 250-350 
Insulating board . . - + 200-225 
Concrete block 200-350 
Sand-fnish plaster . - + 175-250 

150-175, 


Cinder block 


when painting reclaimed brick, improperly 
kilned brick, or mortar joints made with un- 
washed sand. The paint will not form a 
proper bond with any powdering brick, ce- 
ment, or limestone surface. 

Deeply embedded, bleeding stains become 
visible after the first coat of paint and 
should be sealed before applying a second 
coat, Be sure that roof fiashings, gutters, 
cornices, and the like are in good condition 
before starting the paint job. 


A good, clean calcimine, Dutch calcimine, 
or large paintbrush with soft, flexible bris- 
tles is suitable for applying most water 
paints. Keep the brush well filled at all 
times. 

If the paint becomes too thick during ap- 
plication, it may be thinned by the addition 
of a small amount of water. One coat will 
be satisfactory in many instances, but on 
new surfaces and on surfaces where extra 
durability is desired, two coats are recom- 
mended. 

Allow the first coat to dry at least four 
hours before applying the second one. In 
other cases, provided that there is sufi- 
cient ventilation to speed evaporation, pic- 
tures and furnishings may usually be re- 
placed within an hour after painting. 

Contrary to general belief, white and 
such light tints as buff and cream have the 
highest one-coat covering efficiency. 

Immediately after use, all brushes should 
be cleaned in a soap solution. If brushes 
have been allowed to dry with the material 
on them, they can often be softened in ben- 
zine. 

Do not attempt to wash water paints un- 
til they have been on the surface at least 30 
days. After this you can brush or sponge 
the surface with a mild soap solution, wash- 
ing the latter off with clean, lukewarm wa- 
ter immediately after it has been applied. 
Start washing at the floor and work up to 
the ceiling. Wall-paper cleaner gives excel- 
lent results and is especially recommended 
where the paint has been applied to a porous 
surface. Do not attempt to scrub casein and 
soybean protein paints, 


[PAINTING } 


WATER PAINTS AND THEIR USES 


Casein and case 
paints ** 


Rosin paints, tn- 
terior type 


Resin paints, ox- 


terior type 
Cement powder 
paints 


Note: All types of 
are applied with'& 


halls, basements 


As above 


As above 


Exterior walls 


Interior or ex- 
terlor walle 


aint are reduced with water according to the manufacturer's directions. 
Brush. but may be sprayed if suitable equipment is available, 


‘Type of Paint Where Used Kinds of Surfaces 
Calcimine, white- Walls and, cil- Use only on, surfaces 
Wish, other glue. Ings of ifving not. subject to dam 

Bound water rooms’ dining  feaan” Paster, «wail 
paints fooms, bedrooms, wall.” paper, 


Princa “wood old 
painted surfaces 


Where normal condt- 
Hons prevail. but 
‘where maximum wash- 
abliity is not expected 


Surfaces subject to 
moisture or that must 
De washed frequently. 


Where surfaces are 
subjected to dampy 
Fain or snow, Brick, 
erete’ block, asbestos 
shingles. and old paint= 
ed surfaces 


As above 


Preparation of Surfaces 


(a) Remove old calcimime. (b) 
Ordinarily no” primer is tieces- 


sary. (c) “Surface” should be 
clean and dry. (4) Plaster of 
luneven’ porosity requires oll- OF 
water-type priming coat 

As above 

As above 


See that surface 1s clean and 
free of dust 


Surface should be damp during 
application. 
‘They 
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Comer Shelf 


LTHOUGH wrought iron is the ideal 
material for the supports of this cor- 
ner shelf, they were actually made of 
scrap banding—the 1/16” thick galvanized 
strips that are bent around bundles of gal- 
vanized-iron sheets for shipping purposes. 
Many tinsmiths will sell it for a small sum. 
In this case it was bought for the price of 
machine-cutting the strips, which are 114" 
wide, to %”. 

All bends are made cold. After forming 
one end of each front member, fasten the 
stock upright in the vise, formed end up. 
Grip the upper end between the jaws of a 
monkey wrench, or between two iron bars 
clamped together, and carefully twist 
through two full turns, Measure the dis- 
tance between the vise and the upper clamp 
before twisting, and note it down for use in 
making the second member. The strip is 
then reversed in the vise and the second 
twist made in the same way, after which the 
other end may be formed. Sight along the 
piece and straighten it after twisting. 

The remainder of the construction is 
shown in the drawings. The metal sides may 
be finished in a flat black especially made 
for wrought-iron work, and the shelves 
stained and varnished; or, to suit various 
color schemes, the entire piece may be 
enameled in colors.—HARRY WALTON. 


Big, roomy shelve 
care a feature of thi 
in. As the edges 


DRILL HOLE IN. 


ft CORNER FOR WOOD wood is pre 
Scmew THROUGH BRACE fo plywood, ui 


ae” specie 
moon 


STEEL BRaces ATA 
FOUR CORNERS IE 

SHELE 1S NoT SCREWED 
RIGIDLY TO WALL 


Fasten the shelves 
to the supports with 
wood screws. Greater 
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SIDE VIEW SHELF PLAN 


Mortality from crush- 
ing is much reduced if 
chicks roost early. By 

ding a hover as 
explained below, one 
poultrymantrains them 
fo roost in six wi 


Training Chicks to Roost 


By JOHN DONNELLY 


IN RAISING chicks it is difficult to prevent 

them from huddling together on the floor 
and crushing one another to death. Mor- 
tality from this cause may mean the differ- 
ence between profit and loss on a flock. Once 
the birds learn to roost, this danger no 
longer exists, but under ordinary brooding 
methods they will roost only after they have 
feathered—until then they will seek the 
heat of the brooder. 

A simple method of training chicks to 
roost before the brooding season is over 
has been developed by a commercial poultry- 
man who uses ordinary electric hovers. He 
has found it especially helpful in raising the 
heavier breeds, which do not readily take to 
roosting of themselves. According to his 
records, the cost of the extra electricity re- 
quired has not been excessive. The idea ap- 
pears to be one with which other small- 
scale growers might experiment. 

‘Three lengths of sash chain are hooked to 
eyebolts fastened with nuts to the top of the 
electric hover, as shown in Fig. 1 and in 
close-up detail in Fig. 3. Each chain passes 
over a pulley on the ceiling and down again 
to a hook screwed into the wall. Insert key 


link a day, until it hangs os in 


rings on the three chains to hold the hover 
level 5” above the floor (Fig. 2), and others 
to enable it to be suspended near the ceiling 
at the end of the brooding season (Fig. 3). 
In the chain marked A insert another key 
ring where it will hold the hover about 10” 
above the roosts and parallel to their slope, 
as shown in Fig. 1. Between this ring and 
the one previously attached at the end of 
chain A, insert twelve more, spacing them 
at equal intervals. 

‘The brooder is left as in Fig. 2 for the first 
two weeks. The roosts are then set in posi- 
tion. As you arrive each morning to fill the 
feed hoppers, hook chain A down one key- 
ring link. If this is done the first thing in the 
morning, the birds have all day to get used 
to the new and higher position of the hover. 
By the time they are a month old, the hover 
should be about as shown in Fig. 1, and the 
chicks, following its warmth, will have 
learned to roost. Leave the hover in this po- 
sition for the last three weeks of the brood- 
ing season. 

As the slant of the hover will determine 
the slope of the roosts, it is well to build 
them to suit. However, the roosts should 
not slope too steeply. Be sure the lowest is 
within easy reach of the young chicks. 


Left, the hover as it remains for the first two weeks. It is then slowly tilted by hooking chain A down 
1. At right below, it is raised of end of the br 


coding season 


Sic Nee 


strip for corn on the Adolph Solum farm near Spring Grove, Minn. 


Marks on the rod show how far off level the 
rodman stands. Below, in laying out a lower 
line from the first, set the target higher 
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HOMEMADE LEVEL 


LOCATES LINES FOR 


J Contour Plowing 


By WALTER W. JOHN 


U.S, Soil Conservation Service, Milwaukee, Wis, 


ONTOUR plowing is a tried, effective 
method of conserving topsoil and water 
on hilly ground. Each level furrow, running 
at right angles to the slope of the ground, 
helps halt the downward flow that results 
in erosion. This method of plowing also 
saves from 5 to 20 percent in tractor fuel. 
Technical experts use expensive instru- 
ments for laying out contour lines, but Ray 
Cox, of Red Wing, Minn., has adapted a low- 
priced carpenter's level for the purpose. A 
metal plate is screwed to each end as shown 
in an accompanying photograph. One plate 
has a peephole, the other a wire sight 
soldered across a cut-out section at the 
same height as the peephole. A mirror is 
glued into a slot to reflect the spirit bubble 
to the user as he takes a sight. 
‘The level is mounted on a leg or tripod at 
a fixed height. A helper carries a rod cali- 
brated in feet and tenths of feet or inches 
and having a movable target. The rodman 
moves this from point to point along the 
line, going uphill or downhill until the sur- 
veyor sights the target at the same height 
as that of his level, with the spirit bubble 
between its centering lines. Stakes are used 
to mark out the contour line thus estab- 
lished. Other lines are marked in the same 
way, or else from the first one by setting 
the target at a suitable height. 
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One of the populor 
a Bucktail Streamer, 
named becouse bucktoi 
used instead of o feather 


1 Binding, on the toil is the fat 2 4) Two moterials ore u 
Bucktail Streamer, but the tail can be omitted if 2 for the base ond tinsel for the ribbing. 
This is a light-wire salmon dry-fly hook They should both be fied in at the some time 


desi 


3 hetting the tinsel “hong, wind in. the, wool fit 
off, and shape. Then wind in the ribbing. 
Leave the space between the body and eye of the hook 


ss is picl 
cut off in length to sui 


the size of the hook 
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PART TWO 


By RAY BERGMAN 
Angling Editor of “Outdoor Life” 


IF YOU are now able to tie a presentable 

Royal Coachman and have practiced the 
knots and made other flies as suggested in 
the first installment, you are ready to learn 
to tie a typical bucktail. This is a ly with 
a bucktail streamer instead of a feather 
streamer. 

Tying a Bucktail. The first operation is 
putting on the tail, if one is desired, as 
shown in Fig. 1. The hook in the illustra 
tion is No. 3 in the group in Part I. The 
body of the fly is begun as in Fig. 2. We 
are going to use two materials for the body, 
wool for the base and tinsel for the ribbing. 
You will get best results if both are tied in 
at the same time. In this instance we first 
wind in the wool and tie off, letting the tin- 


5 Ths wie buckta 


from the moment it was first selected, 


The end of the heir at the eye is now cut off. 
done on a slant 0 that later winding of 
1g pulled out 


q 
the head will prevent the hair from bei 
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which hos been held firmly 
is next 


sel hang. After the wool is on and shaped, 
we come back and wind in the ribbing to 
get the effect shown in Fig. 3. Note the 
space left between the end of the completed 
body and the eye of the hook. This is im- 
portant. 

We are now ready for the wings or 
streamers, in this case bucktail hair. Tak- 
ing a white bucktail (Fig. 4) and picking 
out an end which shows quality and even- 
ness, we segregate it with our fingers and 
cut off the length according to the size of 
the hook. We lay this bucktail, which has 
been held firmly from the first, on the hook 
as in Fig. 5. We now duplicate the opera- 
tion with black hair—skunk, black squirrel, 
or dyed bucktail. This is tied on top of the 
white hair as in Fig. 6. 

‘Now we cut off the end of the hair at the 
eye of the hook (Fig. 7) on a slant so that 
subsequent winding of the head will bind 
the ends securely and prevent the hairs 


of selecting and tying in the 
is duplicated with black to 
give two colors. Skunk ar squirrel con be used 


A SLANTING CUT HERE 
INSURES A SOLID JOR. 
> WHEN WOUND 


ENAMEL 
\ 


HACKLE TIED IN 
WITHOUT WINDING. 


A drop of lacquer or cement before starting 
to wind the head will make it secure, The 
hackle is next tied in os in the lower drawing 
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Fur makes a good bod 
buoyant. Before us 


icy looking and 
ad out loosely 


ONSTRIPPED QUILL (ENLARGED) 


STRIPPED QUILL (ENLARGED) 
READY FOR USE 


T1182 pf the, feathery port of the auill ond 
Tifcce the dork edge toward the recr of the fly 


from pulling out (top, Fig. 8). A drop of 
lacquer or cement on the part before the 
winding is started will help. 

‘The hackle goes on next. While this may 
be wound in like dry-fly hackles, by far the 
best way is to tie it in as in the lower 
drawing in Fig. 8, which shows the com- 
plete fly. An important item in finishing 
streamer heads is to use enamel. It builds 
up a minnow headlike shape and is very at- 
tractive. 

Materials for Bodies. It is surprising what 
creations you can invent. Almost anything 
that can be wound on a hook is usable. The 
regular items are wool, tinsel, raffia grass, 
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TOuills_sho mate excellent bodien, those 
most commonly used coming from o p 
cock eye. Build the hook up fist with silk thread 


silk, herls from different feathers, and fur. 

Material such as fur must be spun on a 
thread. Pluck out a tiny bit of soft under- 
fur, spread it loosely on the trousers, and 
spin it on waxed thread by rolling the 
thread over it as in Fig. 9. The result is a 
wool body with tapered ends. 

Quills such as those from peacock eyes 
(Fig. 10) make good bodies for wet or dry 
flies, but not for streamers. The feathery 
portion is stripped off (Fig. 11) with the 
nails of the thumb and forefinger. When 
winding on, start at the back end of the 
hook and face the dark edge of the quill 
toward the rear of the fly. The result should 
be as shown at the bottom of Fig. 11. 

In making either quill or tinsel bodies, or 
when using any flat material, the hook 
shank should first be built up to shape 
smoothly with silk winding thread, floss, or 
the like. Quill or tinsel alone will not make 
a good job. 

Wing Suggestions. White feathers from 
the outside of a mandarin duck skin make 
excellent wings for Fan-Wing Royal Coach- 
man flies. The speckled ones bordering 
the white are used for Cahills. Feathers 
somewhat similar but cheaper may be ob- 
tained from the teal and mallard. These are 
often dyed. 

Hackle feathers (Fig. 12) are particular- 
ly adapted to the tying of spent-wing flies 
as in Fig. 14, but are also good upright 
wings, lasting better than the quill-wing 
varieties. These hackle-point wings are bet- 
ter if put on separately when used to make 
a spent fly. For upright-winged flies they 
are tied in pairs. Of course, when using 
the point wing, all the feather is stripped 
off except the point. 

Figure 12 also shows what should be done 
with a hackle feather intended for a dry 
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124 for use. At right, the feather before stroking it stand up. The feath 


ate 2 


Ga 


2 Heclles should be tif and numerous for o 43) Ting mandarin wings, Here the thread is 
2 dry fy 40 float high, At loft they, hove heen wound ogeins the fecthar from 
en 


fly. On the right is a feather just as it suitable only for wet flies. If only a few soft 
came from the neck. The one at the left hackles are used, the fly will float poorly 


shows the hackles spread for use. This is (upper right, Fig, 14). 


done by stroking softly toward the butt — Figure 13 shows an easy way to tie man- 
with the thumb and forefinger so that the darin wings. About half a feather from the 
fibers stand out and point toward the tip. flank is tied on and then evenly divided. 


Soft fibers straighten out completely or, Although a bit wasteful of material, 


worse yet, point toward the butt, and are makes as good a job as separately cut wings. 


14 Left to right, o spent-wing fly, 0 good dry fly, ond © poor one. Bottom, three steps in tying wings 


A dry fly should have plenty 
of stiff hackles, 
in tying qui 
shows spreading of the wi 
rather exaggerated for clarity 


STRAIGHTEN 
FEATHERS BY 
WINDING IN 
FRONT. CUT OFF 
ENDS. 


DIVIDE EVENLY 


PUT FEATHERS: 
‘ON WITH THREAD 
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Commercial production of white lead can be duplicated in the home laboratory by passing current 
through a spiral of lead foil suspended in an electrolyte and bubbling carbon dioxide over the spiral 


Easy Experiments Show 
How Industry Combines 


ELECTRICITY 
CHEMISTRY 


Pure Copper and White Lead 
Can Be Produced, Batteries 


Made, and Polarity Tested 


in Your Home Laboratory 
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TO REFILL A DEAD DRY CELL, break the sealing 
wax on top, dig out the contents, clean the 
inside of the zinc, and line with blotting 
paper. Stand the carbon rod in the center and 
refill with a mixture of ten parts mang 
dioxide, ten parts powdered carbon or g 
ite, two par mmoniae, and one par 
chioride, all moistened with enough water to 
make a paste. Then seal the cell again with 
sealing wax. 
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ARVELOUS as chemistry appears as a 
distinct science, combined with elec- 

tricity it opens even more vast fields to ex- 

perimentation and industrial application. 

Recently it was shown here how industry 
utilizes electrochemical magic to obtain 
chlorine and sodium hydroxide from com- 
mon salt. Now we shall learn to duplicate 
on a small scale the process by which most 
of the world’s pure copper is produced, how 
the manufacture of white lead pigment has 
been shortened from months to a few hours, 
the workings of storage and dry-cell batter- 
jes, and, for good measure, how to conjure 
up a solution that indicates electrical 
polarity. 

Curiously enough, copper refined electro- 
chemically makes possible the present great 
electrical industry itself. Next to silver, it is 
the best conductor of electricity known, yet 
even slight traces of other elements cut its 
conductivity tremendously. By passing an 
electric current through a bar of impure 
copper to a thin sheet of pure copper in a 
vat containing a solution of copper sulphate, 
pure copper is deposited on the plate as the 
bar dissolves, the impurities settling on the 
bottom or going into permanent solution. 

In our home demonstration of electro-re- 
fining, we can go even further and produce 
pure copper by separating it from zinc in the 
alloy brass, as shown in an accompanying 
photo, using for our vat a small beaker con- 


COPPER IS SEPARATED FROM ZINC in a brass 
screw by action of an electric current in a 
solution of copper sulphate. Copper ions from 
the solution are deposited on a copper 
cathode, where they are neutralized and con- 
verted into particles of pure copper, and cop- 
per from the brass anode replaces them in the 
solution. The zinc falls to the bottom. If the 
process continues long enough, the brass 
screw will waste away completely. 


taining about 1% oz. of copper sulphate dis- 
solved in 4 oz. of water. A clean brass screw 
is fastened to a wire connected to the posi- 
tive terminal of a dry cell. The end of another 
wire, running to the negative terminal, is 
scraped free of insulation for several inches 
and bent into a grid. Immerse this brass 
anode and copper cathode in the solution, 
and electro-deposition starts immediately. 

Until the electrolytic process of making 
white lead was invented, this important 
paint ingredient was made by the slow meth- 
od of partly covering lead plates with dilute 
acetic acid and burying the combination 
under heaps of spent tanbark. During sev- 
eral months of treatment, the lead went 
through a transformation beginning with 
lead acetate, produced by the acid, and wind- 
ing up with white lead, or lead carbonate, 
brought about by the reaction of the carbon 
dioxide that is liberated by the decaying 
tanbark. 

Electrochemistry compresses the months 
into hours. We can demonstrate the method 
with the simplest equipment. In about 8 oz. 
of warm water, dissolve 75 grains of sodium 
carbonate and 25 grains of potassium 
chlorate. A strip of lead forms the cathode 
and a spiral of twisted lead foil the anode. 
Carbon dioxide is bubbled from the bottom 
from a tube connected with a generator 
made as shown in the photograph. 

Connect the negative terminal of a bat- 


WITH TWO STRIPS OF SHEET LEAD, Separated by a 
bent glass tube, and about one part concen- 
trated sulphuric acid in ten parts water, you 
can make a storage cell. Put the dilute acid 
in a beaker and arrange the plates as shown 
below. To charge the cell, connect the plates 
for about ten minutes to two or three dry cells 
in series. Remove the dry cells and connect 
the plates to light a flashlight bulb as shown 
below, to demonstrate its power. 
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tery of four dry cells in series 
to the lead plate, and the posi- 
tive terminal to the spiral. 
Immediately the lead of the 
spiral will begin to dissolve. 
If carbon dioxide is now start- 
ed bubbling up through it, the 
dissolved lead will be precipi- 
tated by the gas as a white 
powder—lead carbonate. 

Pass an electric current 
through an electrolyte, or so- 
lution that conducts electric- 
ity, and you produce a chemi- 
cal change. Conversely, dip 
two conductors into an elec- 
trolyte—one of which is acted 
upon more strongly by it 
than the other—and you pro- 
duce an electric current. The 
storage battery utilizes both 
of these effects, 

Dry cells are cells which 
cannot be recharged by ap- 
plying an electric current. 
The chemicals themselves 
must be renewed. They are 
“dry" only to the extent that 
their electrolyte is absorbed 
in a pasty chemical mixture 
that keeps it from spilling. 
By mixing together the prop- 
er chemicals as illustrated 
you can refill a flashlight cell, 
and thus learn the mysteries 
of the dry cell by experience. 
Your refilled cell should per- 
form almost like new. 

For a stunt, you can make 
@ battery that will show a 
reading on a sensitive volt- 
meter or a home-made gal- 
vanometer, using only a half 
dozen pennies, as many dimes, 
and some bits of blotting 
paper moistened in salt water, 
following the directions given 
on this page. 

The polarity of batteries 
and other sources of direct 
current may be easily tested 
by means of a solution of 
phenolphthalein and common 
salt in water. Dip the two 
ends of the current source to 
be tested into a little of this 
solution, and the solution 
around the negative wire 
will quickly turn pink. The 
salt solution is decomposed by 
the current into chlorine at 
the positive pole and sodium 
hydroxide, a strong alkali, at 
the negative. 
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TO SHOW POLARITY of direct cur 
rent, test strips may be made by 
moistening blotting paper with 
a solution of common salt and 
phenolphthalein in water. ‘The 
current changes salt to sodium 
hydroxide at the negative pole, 
and that alkali turns phenol- 
phthalein pink, At right, stc 
Il plates, 


DIMES AND PENNIES, 
shown in the diagram with the 
pairs separated by squares of 
blotting paper moistened with 
salt water, will make a stunt 
battery. As the copper is acted 
the salt water more 


Ales: 
Volta made the first bat 
about 1799 by using a similar 
pile of copper and zine dis 
‘The word “volt” honors him. 


BLOTTING 
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1 Te, tamove the chassis, take off the knobs on 
the front panel by loosening the setscrews 


32 mo crows on 
Remove them next 


2 Arrows point to, three 
the bottom of the cabi 


Tho chassis can then be pulled out from the 
back. Dust it off well with a dry paintbrush 


Tubes con now be removed exsily for testing. 
Be sure to have @ diagram for replacing them 
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Cing Your Radio-par': 


FEW TOOLS NEEDED TO PUT 
NEW LIFE IN THE OLD SET 


ITH priorities making the purchase 
of new receivers more costly, and 
the Army and war work taking 

their quota of radio service men, many of us 
will turn to repairing our own radios. This 
is the first of a series of articles to appear 
in POPULAR SCIENCE MONTHLY in an effort 
to make it easier for the amateur to do his 
own work. 

Few tools are needed for ordinary repairs. 
‘The most useful will be a 75-watt soldering 
iron, solder, a small can of flux paste, a pair 
of medium-size pliers, and two screwdrivers, 
the larger of the two shown below having 
a beveled edge for scraping insulation off 
wires. 


TESTING THE TUBES is the first job if the re- 
ceiver is not giving the desired perform- 
ance. Take them to a reliable service man 
or radio store where they will be tested free. 
Some will register weak and can still be 
used, but replace any that are shorted or 
definitely bad. 

To reach the tubes easily, take the chassis 
cout of the cabinet as illustrated. Remove 
the knobs first by loosening the setscrews 
holding them or by simply pulling if they 
are attached by spring clips. Unscrew from 
the underside of the cabinet the three screws 
shown in Fig. 2 and pull out the chassis, 
Clean off dust with a dry paintbrush. Be- 
fore removing the tubes, be sure each type 
is marked on its socket (6D6, 6A7, 75, 43, 
etc.) or draw a diagram to facilitate re- 
placing. 


ee 
Tools most often needed: Soldering iron, sold 
flux poste, two sizes of screwdrivers, and pli 
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Measuring just over 
5” square and le 
than 3” thick, this 
receiver and its 2” 
speaker cone equal 
the performance of 
much larger sets. 
The tiny cabinet is 
made of wood bound 
in genuine cowhide . 


Midget AC-DC Receiver 


PULLS IN LOCAL STATIONS AT FULL STRENGTH 


By ARTHUR C. MILLER 


LTHOUGH small enough to slip easily 
into a woman's handbag, this midget 
three-tube radio receiver is nevertheless 
capable of tuning in all local stations within 
a.50-mile radius at full loudspeaker strength 
on its tiny 2” speaker, which handles up to 
14-watt power without distortion. 


Making use of the new tiny electric tubes 
and iron-core coils, the set pictured on these 
pages was mounted on a front panel (no 
chassis was used) of unusual design and 
measuring only 4%” square. In the upper 
left-hand corner a circle 2%" in diameter 
was punched out for the speaker. Beside it, 
on the upper right-hand side, and mounted 
directly on the front panel, is a .00036-mfd, 


Front view of panel on which receiver is mounted 
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Close-up of the wi 


9. All parts are accessible 
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In this pictorial diagram, the compact plo 


two-gang tuning condenser. Clamped to 
the framework of the tuning condenser by 
means of two 6-32 machine screws, '4" long, 
is a small bracket on which were mounted 
tue midget seven-prong wafer sockets for 
tiny RF pentode amplifier (9003) and 
the high-mu detector triode (9002). An- 
other bracket was used for mounting the 
standard-size eight-prong socket of the 


Complete wiring diagram, including base layouts (at bottom) for tubes 
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1g of the parts of the midget receiver is shown in detail 


7OL7GT tube, which is a combination power 
pentode and half-wave rectifier. The midget 
output transformer, coupling the pentode 
portion of the 70L7GT tube to the 2” 
speaker, was mounted directly under the 
speaker. 

‘The iron-core antenna coil was mounted 
on the two-gang tuning condenser just next 
to the speaker. The RF coil was mounted 
next to the bracket hold- 
ing the T0L7GT tube. A 
50,000-ohm variable re- 
sistor acts as a volume 
control and was put in 
place on the front panel 
directly under the two- 
gang condenser. 

The four-stage TRF 
circuit which is used in 
this midget receiver con- 
sists of a tuned RF stage 
coupled to a biased de- 
tector stage, which in 
turn is resistance coupled 
to the beam power pen- 
tode. A half-wave recti- 
fier furnishes plate volt- 
age to the tubes, and this 
plate supply is amply fil- 
tered by the 2,000- and 
1,500-ohm, 2-watt resist- 
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ors, the 20-mfd. and 16-mfd., 150-volt elec- 
trolytic condensers, and the .01-mfd. paper 
tubular condenser (400 volts) in the plate 
circuit of the rectifier 

‘The new midget tubes used employ mount 
structures similar to those of the older 
Acorn tubes, but the new ones have glass 
button bases which provide short leads and 
low-lead induction, Each tube employs two 
cathode leads which cause a reduction in in- 
put loading and provide an increased gain. 
‘The single-ended design of the new tubes 
has the added advantage of requiring a 
minimum mounting space. Although these 
tubes were designed primarily for use by 
engineers, experimenters, and amateurs 
working in the ultra-high frequencies, they 
can also be used for operation in a receiver 
designed for service in the regular broad- 
cast band. 

When completed, the receiver and its 
front-panel mounting were placed in a small 
wooden cabinet covered with cowhide 
leather stitched at the corners. The outside 
dimensions of the cabinet used were 5 3/16” 
by 53/16” by 2%". A heavy piece of card- 
board, also covered with leather, was used 
for the back cover. This cover was held in 
place by four small brass wood screws. An 
opening 2%,” square was cut in the back 
cover to make allowance for the necessary 
ventilation of the tubes. 

As this is an AC-DC receiver and there- 
fore already grounded through the electric 
outlet, no further ground connection was 
needed. If a ground should be used it must 
be connected to the receiver through a .1 
mfd., 400-volt tubular paper condenser, 
otherwise a short will occur, blowing out the 
tubes. Only a short antenna (about 15’) is 
employed and may consist of stranded 
S.C.C. wire strung along the floor. 
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metal panel by 

"angle bra 
just next to the 50,000-ohm 
varioble resistor. The 9002 
midget high-mu triode tube 
‘and 9003 pantode are at left 


Leather-covered cabinet from 


heavy cardboard and 
Id by four screws 


LIST OF PARTS 


Cabinet, 53/16” by 53/16” by 2%". 
‘Two-gang tuning condenser, .00036 mfd. 
Iron-core antenna and RF coils. 
Midget permanent-magnet 2” speaker. 
Midget output transformer. 

‘Midget tubes (two): Super-control pen- 
tode, 9003; high-mu triode, 9002, 

Pentode-rectifier tube, TOL7GT. 

Line cord resistor, 220 ohms. 

Variable resistor, 50,000 ohms. 

Plate cover switch, S. P. S. T. 

Electrolytic condensers (four) : 20 mfd., 
150 volts; 16 mfd., 150 volts; 5 mfd., 
50 volts; 10 mfd., 25 volts. 

Mica condensers (three): .0001 mfd.; 
0002 mfd.; .01 mf. 

‘Tubular condensers (two): .006 mfd., 
400 volts; .01 mfd., 600 volts. 

Carbon resistors (seven): 3% watt, 20- 
000 ohms; % watt, 250,000 ohms; % 
watt, 200 ohms; % watt, 1 megohm; 
1 watt, 200 ohms; 2 watts, 2,000 ohms; 
2 watts, 1,500 ohms, 

Midget wafer sockets: Seven prong 
(two), eight prong (one). 
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MIDGET Y4-WATT RESISTORS 
5/16” long and 1/16” in 
diameter are now avail- 
able, They are color 
coded and fully insu- 
lated, and are not af- 
fected by humidity. Use- 
ful in short-wave sets, 
they have a low noise 
level and the effect of 
radio frequency on the 
resistance is negligible 
at frequencies up to 30 
megacycles. 
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STRAPPED TO HIS BELT, a short- 


CRYSTAL PICKUP CARTRIDGES of high voltage 
and low pressure are now designed for per- 
manent-point needles. With only one-ounce 
needle pressure, this flat-type cartridge per- 
mits lifelike reproduction of full frequency 
range. Built in a sturdy lightweight metal 
case, it is said to save record wear and im- 
prove performance. A setscrew permits 
locking the needle in place. ‘The cartridge is 
available either with or without the needle, 


DUST COVERS of flexible, transparent plastic 
are available for protecting exposed parts 
in a radio. This new material may be had in 
thicknesses from .001” to .060". It is easily 
cut to the proper size with scissors or a 
small-tooth saw. Noisy tuning, caused by 
grit and grime between the plates of a vari- 
able condenser, is eliminated when the con- 
denser is covered with the plastic, which, 
being flexible, may also be used around coils 
to protect the windings from dust and other 
damage. 


wave receiver is standard equip- 
ment for a motorcycle police- 
man in Atlantic City, N. J. The 
set is housed in a small alumi- 
num box, a leather case contains 
a “B” battery, and a wire over 
the shoulder serves as an an- 
tenna. The apparatus weighs 
two pounds. 


A poor print—washed out, with 
chalky whites, and devoid of the 
gradation and middle tones that 
Srp so necessary to impart round- 
ness, texture, ond. delineation, 
Below is shown the negative, 
which wos overexposed and over- 
developed. Most details are lost 
ond the density is far too great 


This is the same negative 
shown at the bottom of the 
facing poge after it had 

been corrected by reduc- 
tion of overall density and 
‘excessive contrast. At left, 
print from corrected nega- 
tive made onnormal paper 
without manipulation. 
Note fine detail, grada- 
fion, and tonal’ values, 
which produce roundness 


FOR AILING NEGATIVES 


HOW TO USE VARIOUS METHODS OF REDUCTION 


AND 


INTENSIFICATION TO SAVE PICTURES THAT 


ARE IMPROPERLY EXPOSED OR POORLY DEVELOPED 


By Henry M. Lester 


Editor of the Photo-Lab-Index 


A NEGATIVE is blurred or out of focus, 

or if it has been doubly exposed, there 
isn’t very much you can do with it... 
throw it away! However, if a negative is 
sharp and otherwise good, except that it 
‘simply won't print” because it is too dense 
and contrasty, or too thin and weak, the 
case is not at all hopeless; it can be made 
to yield prints of good quality by one of 
several methods, generally involving either 
reduction or intensification. Both are simple 
chemical treatments, usually requiring no 
darkroom. The chemicals needed are com- 
paratively inexpensive and may be obtained 
either as separate ingredients or in the form 
of prepared compounds that need only be 
added to a stated amount of water. 

Reduction and intensification produce di- 
ametrically opposite effects upon the metal- 
lic silver deposit which forms the image of 
the negative. The first will dissolve away 
excessive silver deposit, while the second 
will build up the deposit where the negative 
is too thin and weak. 

‘Unsatisfactory negative densities are 
caused by various factors. Overexposure 
alone or together with overdevelopment pro- 
duces negatives that are too dense; under- 
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exposure, with or without underdevelopment, 
results in negatives that are too thin and 
weak, Of the many types of reducers and 
intensifiers, each is different in its perform- 
ance and useful for correcting one or more 
of these faults. None is a cure-all. Knowl- 
edge of performance characteristics of a 
given formula, combined with the correct 
diagnosis of the defect, enables the photog- 
rapher to select suitable treatment and ob- 
tain the desired correction. The most gen- 
erally useful formulas, together with notes 
as to what they may be expected to accom- 
plish and instructions for their use, will be 
found grouped on a following page. 

Before you decide to reduce or intensify 
your negative, consider whether retaking 
the picture would not be simpler; if so, it is 
by far the better thing to do. Correcting 
one’s error photographically (rather than 
chemically) will frequently fix the cause of 
the error in mind and lessen the likelihood 
of repeating it. But if the negative cannot 
be retaken and the picture itself is of such 
value that you wish to save it, the negative 
can be improved so that it will print well. 

Reduction or intensification is effective 
with most photographic materials, but is 
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Below, print from underexposed negoti 
from same negative after being corrected by 
tion. Center, the negative before and after treatment 


chiefly employed for improving negatives, 
transparencies, and lantern slides, Seldom 
does one reduce or intensify a paper print, 


because it is much simpler to make a new 
print than it is to try to improve a bad 
one. While Dufaycolor transparencies can 
be improved to a certain degree by careful 
reduction or intensification, one should never 
attempt to correct Kodachrome transparen- 
cies in this way. 


what treatment did to the negative 


In each group in this se 
The left half sh 
ight half, after 
posed ‘and wos salvag 


REDUCER FORMULAS. These are grouped 
as follows according to the type of negative 
and correction required: 

1. For correction of overexposed or fogged 
negatives, subtractive or cutting reducers 
are used, These dissolve the excess silver 
in an equal degree from the high, intermedi- 
ate, and low densities. By clearing up shad- 
ow areas, they appear to increase contrast. 
An excellent one of this type is Farmer's 


In this case the negative wos overdeveloped and corrected by 
cholky, but the one 
is of good quality 


reduction of contrast. The print below 
at right, from the corrected negati 


reducer No. 1 in the group of formulas on 
the following page. 

2. For correcting overdeveloped negatives, 
proportional reducers, thus called because 
they reduce silver density in proportion to 
the original density of the negative, are 
used. These lessen the actual contrast, which 
is usually caused by overdevelopment. ‘The 
two-solution Farmer's reducer (formula No. 
2) is typical of this type. (Continued) 


FORMULAS FOR REDUCT 1ON 


use any cyanide 
“Srercury intensifier is 
ested, 


AND INTENSIFICATION 


‘solution in a poorly ventilated room. 
jended where extreme 


{, FARMER'S REDUCER 
\ Stock solution A intensincation is de ‘Dut where pet 
pore sa 275 grains 18.75 grams ‘ig not essent 0 it cannot be 
erricyanide ie 
; Water to make 8 07. 250 cc. am 
m Stock solution B 
f sodiur. cio 8 oz. 240 grams 
fe (hypo! INTI (FIER 
(whtertomake 32 02 1 liter tS 
on,” = 750 ec, 
Bel hala water, tote 3 on, 90 grams 
a rate Bey and wat 2 fl, oz, 64 cc. 
(RRA cea ‘wou 32 on Liiter 
eeat a ae 
|, a TWO-SOLUTION REDUCER oo em ce a aD 3 
jolution ve 
Fea tat ened “ina. formalin 66) 
{> Potassium ML oz, «75S grams — (ermula No.7) priate treatment, otnerwit atic" 
eae ferricyanide a; eae ia eters a hraratum ol 
I solution B en ath 8 muna ane Tey gueke 
foo igodiuen thiosul-” 6% oz 200 grams cotati eta cok ae sone 
nate CRO) 59 gg, ——sAter_—_teneon in Se cal 
saaeropertional reducer for correcting overdevele 
"opti: Pebativen and cer for cormecling enti @, SILVER INTENSIETER, 
feistign tre tot sign "Aw gn tation Stock solution Neat 
rf for 1 ‘czas ites, ‘fependin ‘a the degree. “Ot (Store in a brown bottle) 
4 ett Hesiod at 65 to 70 dem. F, (28 to Fae, Silver nitrate, 
foe B58 limimerse it im gotutlon, B for mine ets then] 2 on 60 grams 
i, Soe, Ammeres ck he'cratment may es tepenteg Distilled, water 
Pi Gea ean ig dere hatte Teh pas tom ie 5 
(Reset eu 3 Pee dui fon 
(Sara ashe? en Se Mek oe ae 
(> 3. PERSULPHATE REDUCER ‘desiccat 20x 00 grams 
‘Stock solution ‘Water to make 32 of. 1 liter 
Niacee too ‘32 02, 1 Mter S06 thi Stock solution No. 3 
ersulphate 202. 60 grams *enate thiypo) 3% oz, 105 8 
sulphurie acid, of he water to make Be fiter 
: : Stock solution No. 4 
rarning: Aga the acl othe water, neve! i 
aaa ihe WS ug wow, o,tme water Pansy Sodium sulphite 4 OF 15 grams 
oer eres at reducer £08, sommes ey Pictol, Rhodol) 350 grains 24 pee 
IoDed, BeRAE eatlon tod parts water, Treat {Oe ‘Water to make ee iom e ieee 
‘Port sioenain nardener-Cortmula NO flggct cha set, onty tenner. kraft Ault 
HR thoratenl he reesed as. {aro Fedueet Suitable for positive and Ment 
He an eaatase Ht reduction i saieneiseaee stent 
fy $oore™Watcr to the Fedueet- “Ry aad T pa of eatin da 
4, MERCURY INTENSIFIER he white precipitate that 3) 
fotassiumbromide % of 22.5 grams fy. the adaltion of 3 Part end 
Potassiuminioride «4 oz, «22.5 grams the. reeting misery suring, 
Water to make 82 oz. S fiter Roi, omedintc ine ot 
‘leach the negative yution until tte ieee thein'no ease longer ‘minutes, 
weiss fen wa ie Serge tie foe 2 ek 
SENS FeO: Sted "Eo i vaegs thee above Her 
SiR  porkcneete eee bets "So mate 
pre SEA Uisgiweh sree 4, FORMALIN HARDENER 
Tate contrast eral. ret Mise: | TROP DENER 509 ce, 
swat Solution A Formaldehyde 
rater qe oz. 500 ec. (40%) 2% drams 10 ce. 
Sodium cyanide ie oz. 15. RFams Sodium carbonate, 
wet Solution B 500 ee as g grains = is 
ater cc. ‘ater to make oz. r 
Silver nitrate, 
‘Treatment in. this <r gly, recom- 
crystals joc, 225 grams pI dina tian ary te pi antonsliea ‘or. Te- 
SryRANS anide o-a deadly polwon, Handle.witi  {itnguia b Tae at or three. minutes, De 
Sreathng tt co a Eves pratt Ss “ier Sea immer oe thorgue 
Sreniming As AUT, out of the ink dulcni~ Never Pefore hey are SSS bath, ther chemical treatment. 


3. For correcting overdcvcloped negatives 
of contrasty subjects, there is the superpro- 
which has the property of 
ht density without affect- 
ing shadow detail. The acid-persulphate re- 
ducer (formula No. 3) is such an agent. 


INTENSIFIER FORMULAS. To increase 
the amount and density of the image-form- 
ing deposit and to produce adequate con- 
trast, the various intensifiers deposit some 
finely divided substance on the silver image. 
A number of substances are used for this 
purpose, among them uranium, silver, mer- 
cury, and chromium compounds. The effects 
produced by these differ chiefly in the degree 
of permanence and color of the deposit. Mer- 
cury compounds are capable of producing 
maximum intensification and contr: 
which, however, are not very stable. 
the other hand, chromium compounds work 
with great ease and certainty, and pro- 
duce permanent intensification. Silver com- 
pounds, because they do not alter the color 
of the image, are preferred for intensifying 
positive transparencies and lantern slides. 
‘Typical of these three types of intensifiers 
are formulas Nos, 4, 5, and 6. 

The use of reducing and intensifying 
formulas is simple, but certain precautions 
ought to be observed. Many of the ingredi- 
ents are highly poisonous. They should be 


This sot of illustrations is another example of what con be done with on overde 
corrected through treatment in o cutting reducer. The print from the corrected negati 
in detail and tonal values to the flat print (at left) made from the negative before reduction 


sup 
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handled carefully in well-ventilated rooms 
and stored out of reach of other members of 
the household. To prevent the formation of 
stains during intensification, always observe 
the following rules: 

1, Fix and wash the negative thoroughly 
before treatment, Be sure it is free of scum 
or stains. 

2. Harden the negative before treatment in 
a formalin hardener, such as the one given 
in formula No. 7. 

3. Handle only one negative at a time, 
and thoroughly agitate it during treatment. 
‘Thoroughly wash and carefully wipe it be- 
fore drying. 

For those who have not done much of this 
work before, a good plan is to employ a 
transparent glass tray or dish, placed over 
some source of weak light. This arrange- 
ment will enable the operator to observe the 
progress of the action and interrupt it at 
the right moment. Trays and dishes should 
be carefully cleaned of all traces of solutions 
before being put away. Utmost cleanliness 
should be observed throughout all the vari- 
ous steps. 

In general, all sizes of negatives can be 
satisfactorily treated by reduction and in- 
tensification. However, in the case of minia~ 
ture camera negatives, it should be remem- 
bered that intensification increases the size 
of the grain considerably. 


oped negotive. It wos 
(ot right) ie 
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THREE LIGHT INTENSITIES for enlarg- 
ing are at the user's finger tips with a new 
table-top mercury switch (below) for use 
with double-filament bulbs, Unlike a rheo- 
stat, which alters the color of the light, the 
switch cuts in either one or both of two 
filaments, each at the correct temperature to 
provide white printing light, affording light 
intensities of 50, 100, and 150 watts, and ena- 
bling the operator to match the light to the 
density of the negative. Silent, nonsnap 
mercury contacts eliminate all danger of 
vibration in the enlarger. 


212 


A DOUBLE-DUTY STORAGE CASE and 
rryall has been placed on the market for 
cameras of any size up to the 9 by 12 cm, 
film-pack models and their accessories. The 
case has three compartments with ample 
room for flash bulbs, filters, a light meter, 
and several rolls or packs of film, besides the 
camera. The walls are transparent so that 
the contents are ordinarily visible at a 
glance. For outdoor use, however, a cordu- 
Toy cover with an adjustable shoulder strap 
is slipped over the outfit, as shown above, 


BLACKOUT EQUIPMENT has been devel- 
oped to assist in taking flash photos on in- 
fra-red film in total darkness. The new re- 
flector has a detachable visor and a gold- 
finish interior designed to reflect infra-red 
rays. It is intended for use with the new 
blackout flash lamps and any type of flash 
gun, and is effective in daylight as well as 
at night. 
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Tinting 
Movie Film 


You need no darkroom to tone or dye movie film, but can work in the 
kitchen. About 7' of film can be handled with ease on the reel shown 


By CHARLES G. CLARKE, A.S.C. 


MATEUR movie makers may obtain beautiful color 
effects at small cost by toning and dyeing black-and- 
white film. Flaming sunsets, blue skies, waterfalls, green 
pastorals, and even portraits and interiors can be made to 
sparkle with a touch of color. No darkroom is necessary. 

‘Toning chemicals color the image only, while dyes im- 
pregnate the whole emulsion. Both are available in a range 
of colors. To apply any of them is as simple as immersing 
film in a sulphide solution to get sepia tones. Similarly, 
other chemicals turn high lights or shadows blue, green, 
copper or red. Most photographic manuals supply formulas, 
but commercial concentrated colors in either powder or 
liquid form require only the addition of water. 

‘An open glass drum or a tank may be used, depending 
upon the length of the film. If the film has been projected, 
wash it in a weak solution of acetic acid, and dry it. Then Thorough washing after treatment is 
wind it, emulsion side out, in a spiral around the drum to important. Turn the reel in a. tray 
prevent overlapping. Pour just enough color solution into of water or under a faucet stream 
a glass tray to cover the lower surface, and revolve the 
drum slowly until the desired color density appears (six or 
seven minutes should do) ; then place the drum over a second 
tray containing water, or under a slow-running faucet, and 
wash the film thoroughly. 

If the film is to be both toned and dyed, tone it first, wash 
it well, and draw it between layers of well-soaked chamois 
from which the moisture has just been wrung. Then revolve 
the drum through the dye solution. 

For final drying, short and medium lengths of film may be 
suspended by both ends. For greater lengths, a drying drum 
will be needed. One may be made from two bicycle wheels 
with strips of varnished wood molding attached at 114” in- 
tervals around the rims. The drum should be supported at 
each end by one prong of an old bicycle fork, and turned by 
a \%-hp, motor. Clip the ends of the film to elastic bands, 
which will take up the slack, yet give enough to permit use 
of the drying chamois while the drum revolves. 


Below, a tank reel holds 50' of film. 
‘An embossed apron wound on with the 
ps adjacent turns separated 


APRIL, 1942 


Valuable color 


By WALTER E. BURTON 


OR long life and freedom from fading, 

color slides should be kept in a dry, cool 
place. The slide file illustrated is practically 
airtight, and contains a dehydrating unit 
that further protects the transparencies. 
The box is made of plywood, but other ma- 
terials such as pressed composition board 
may be used. For %” stock, the outside di- 
mensions are 213/16” by 7%” by 10%”. 
‘The corner joints are mitered, Assemble 
the box with casein or resin glue; then 
saw off the lid 1” from the top. 

Line the bottom part with rubber-ce- 
mented metal foil or rubber hydrochloride 


foil lining with rubber coment and 
je box proper into the outer case 


low, appl 
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film, and the lid with foil or rubber hydro- 
chloride film covered with cardboard, or tin 
plate without the cardboard. The foil wrap- 
ping from photographic film is excellent. Be 
careful not to carry the lid lining too far 
down the sides. You can either cut it at the 
joint, as in the drawing above, or bring it 
down about 4” beyond the joint. 

‘Make an inner box of 3/16” stock, using a 
piece of heavy cardboard or sheet metal for 
the bottom. Four strips 9 13/16" long and 
two 71/16” long will be needed. Use a thin 
saw to cut grooves across the four longer 
pieces to receive tin-plate partitions. Space 
the grooves to divide the strips into eight 
equal parts. Groove both sides of two strips 
(omitting a center groove on one side of 
each), and groove only one side of the 
other two. These strips form the sides of 


The dehydrating unit is @ fin-plote box. Punch 
numerous tiny holes in the sides, top, and bottom 
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three compartments sligutly r than 2” 
by 2" color slides, and are subdivided by 
pieces of tin plate into 22 spaces for the 
slides and one double space for the drying 
unit. The total capacity of the box will be 
about 220 slides bound between thin cover 
glasses, or 500 in cardboard “ready mounts.” 

Lower the inner box into the lined outer 
section, trim off excess lining, and fill the 
«crack between the two sections with plastic 
solder. Cut electricians rubber tape or 
sponge-rubber weatherstripping into strips 
1,” wide, and cement them around the top 
edge of the outer box; then drive in small 
nails, embedding the heads in the rubber. 

Finish the inside with two coats of brush- 
ing lacquer, apply two coats of clear or 
colored lacquer to the outside and lid, and 
mount a small trunk fastener on each side 
as shown. The fasteners draw the lid tight- 
ly down against the rubber gasket and 
permit it to be removed entirely when the 
slides are to be shown. 

A 1%” by 2%” by 2” dehydrating box 
is made from tin plate. Liberally perforate 
the sides, lid, and two adjacent tin plate 
partitions, using a sharp punch with just 
enough force to break through. Fill with 
indicator-type silica gel. This material is 
blue in an “activated” state—that is, when 
it contains little moisture—and pink when 
saturated to about half its weight. It ma; 
be reactivated in an oven whenever neces- 
sary. Dry rice, slightly browned in an oven, 
can be used instead, but should be changed 
occasionally (every few weeks or oftener 
in summer). Rice can be made self-indicat- 
ing by soaking some of the grains in a weak 
cobalt chloride solution before heating. A 
%” hole in the lid, covered by a piece of 
mica held by two rivets, forms a window 
through which the color may be observed. 


silica gel, seen through © mica window in the 
changes color when it requires reactivation 
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Level Added to Movie Camera Will Insure Straight Shots 


VEN with an accurate view finder, it is 

not always easy to tell when an ama- 
teur motion-picture camera is being held 
straight. By installing a small level some- 
where on the camera body, usually on the 
top, the operator can save time and im- 
prove his pictures. A single-tube level will 
help keep the camera aligned from side to 
side, but it is better to use a T-shaped level 
or a circular one like that shown. Then the 
camera can be leveled in all directions. This 
is helpful when shooting from a tripod or 
when working in a locality where there are 
no buildings or other familiar targets at 
which to sight through a finder. 

‘The photo shows a level installed on a 
camera by means of a threaded lug pro- 
jecting from its bottom. The aluminum 
‘camera body was drilled and tapped to re- 
ceive it. First, the camera was mounted on 
a tripod and adjusted with the aid of a 


Cleaning 
Obt 


‘TRACES of grease or oil on the back of 
motion-picture film which is to be spliced 
will prevent the joint from attaining maxi- 
mum strength. Wipe the film with a bit of 
cotton moistened with xylol, carbon tetra- 
chloride, or other grease solvent before 
splicing it. It is not necessary to clean the 
scraped area of the emulsion side of the 
film unless it has been touched with the 
fingers. Fresh cotton should be employed 
for cleaning each splice. 


IN coor photography, watch out for re- 
flections from colored walls, ceilings, or 
backgrounds. Green, for example, may 
make a face look sickly. 
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large shop level; then the mounted level 
was tilted with pliers until the bubble rested 
in the center. Some household cement, pre- 
viously applied under the level, was’ per- 
mitted to dry, thus fixing the adjustment. 


Tube Arrangement Draws Fluid 
from Large Storage Bottle 


A sIPHON and bulb arranged on a two- 
holed stopper help in drawing measured 
quantities of developer or other liquid from 
large storage jugs. The bulb—of the atom- 
izer type, having an air valve or vent—is 
squeezed to pump out liquid. To stop the 
flow, it is allowed to expand while the 
thumb covers the air inlet. When the jug is 
well filled, a siphoning action will cause a 
continuous flow once it has been started. 
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WINTER SNAPS ARE 
SIMPLE ...SURE 
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OUTDOORS ... INDOORS ... you can always count on KODAK FILM 
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It's not smart, or even safe, to neglect your pis- 
ton rings when oil-pumping or other symptoms 
of ring failure appear. 

Cylinder wear is inevitable in any engine. It 
may, under certain conditions of neglect, make 
@ premature jalopy out of an otherwise good 
and useful car. 

Millions already know, and millions more are 
realizing, the importance of replacing worn-out 
piston rings, Get Hastings Steel-Vent Piston 
Rings...to stop oil-pumping and check cylinds 
wear. Any good mechanic can install them. 


Note to Used Cor Buyers: Ask the decler if i's Steele 
Vent Reconditioned. i's @ better buy if iti, 


HASTINGS MANUFACTURING CO., HASTINGS, MICH. 
Hastings Mig. of Canada, Lid, Toronto 


| sreei-vewr Pistom mines 

i Stop Oil- Pumping, j 
ow cans, TaUcKS AND TR i 
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Gus Has an Easy Day 
(Continued from page 144) 


Jelliff, who owns the local coal yard, drove 
in with a scowl on his red face. “Some- 
thing’s gone wrong with my generator,” he 
growled. “The needle of the ammeter won't 
move off the zero mark. Get it fixed up in 
a hurry, will you, Gus? I'm busy as the 
very devil, and I need this car. How long 
will it take?” 

“That depends on what's the matter with 
it,” Gus told him. “Leave your car here. I'll 
get right at it.” 

Gus removed the generator from the car, 
and checked it carefully. Finding nothing at 
all wrong with it, he reinstalled it, started 
the engine, and looked at the ammeter con- 
fidently. The ammeter hand stayed at zero. 

Gus switched on the lights. The hand con- 
tinued to stay at zero. 

Gus swore. Then he checked the wiring 
behind the dashboard thoroughly, and again 
started the engine. The hand stayed at zero. 

‘This time Gus didn't swear. Instead, he 
lighted his pipe and contemplated the in- 
strument panel. The oil gauge, temperature 
indicator, and gas meter, with the ammeter 
below them, were inclosed in one group be- 
hind a glass face set in flush with the dash. 

“Ammeter must be busted," Gus to 
himself. Reaching under the dash he dis- 
connected its wiring, removed the screws 
which held it in place. 

Even with the screws removed, it took 
quite a yank to get the ammeter free. When 
it came, it came suddenly. And pouring 
after it surged a stream of water. 

“By golly!” cried Gus. “I'd have been less 
surprised to see pink elephants pop out 

Wally had been watching. “First time I 
ever saw anything like that either," he ob- 
served. “Where did it come from?" 

“It must have come from a windshield 
leak,” Gus told him. “The water that leaks 
in runs down inside the instrument cas 
Enough water must have leaked in to bring 
it up into the lower part of the ammeter and 
put it out of commission. And I've wasted 
the better part of an hour!” 

Along about six o'clock Joe Clark came 
into the shop to collect the day's time-and- 
material slips. After glancing over them, he 
remarked that he was glad to see that Gus 
had had a nice, easy day. 

Gus glared at him. Then he laughed. 


“Sure,” he said, “it was a regular rest cure 
for the old bean. Of course, there was 
that—" He broke off, and stared at Joe. 


Joe stared back. “Got it, Gus 
“Scram!” Gus yelled. 
time I think I've got it!” 


" he asked. 
“Yes, by gum, this 
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EVERY DROP “WORKS 


Never before @ glue fi inklin — genuine 
Hi Use it os is! 


ing, souring, st 
READY FOR INSTANT USE 
And it makes a joint stronger than the wood 


itself, Use Franklin Liquid Hide Glue for oll 
‘wood gluing. 


ASK YOUR HARDWARE DEALER 
or send 25¢ 


> Only one can to @ person. 


Stue co. 


FRANKLIN 


Liquid Hide GLUE 


FOR ALL WOOD GLUING 


--- EASY TO READ 


—easy to clean—unconditionally guaranteed for 
‘one year. The crack-proof white surface is bonded 
to the steel—protects it from rust. 25, 50, 75, 100 
ft. lengths. Sold by hardware, building material, 
mill supply dealers everywhere. Write for folder. 


KEUFFEL & ESSER CO., Hoboken, New Jersey 


Dray 
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STEEL MEASURING TAPES 
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Cars, trucks, tractors, tires, farm imple- 
ments, household appliances, machines of 
all kinds. . . . It's the patriotic thing to 
do to keep them in good usable condition, Uncle 
Sam approves—even asks that you get more 
out of things that help to conserve es 
rials for the nation's Victory effort. 

Files are invaluable on hundreds of rep: 
sharpening jobs. There's a Nicholson or Black Di 
mond quality file for every purpose. And below i 
shown a mighty helpful 28page Nicholson book 
(interestingly illustrated) which tells how to use 
files, and what files to use, for best results. 

If you are a mechanic, farmer, repairman, or me- 
chanical “trainee,” SEND 
FOR IT. It's free! 


Nicholson File Co, 23 Acorn St. 
Providenca, RL, U.S.A, 
(Also Conadian Plant, 

Port Hope, Ont.) 
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NEW..FREE scion 


CASCAMITE 
WATER PLANS 


William F. Crosby, world-known 
designer, draws new water 
Sports projects to be built 

with Cascamite Resin Glue 


No. 201 SKIPPY—a safe kids’ boat 
6' x 3'6", makes a fine dinghy. 

. 202 WATER SKIS—7'6”, Length can 
¢ varied, Loads of fun. 

No, 203 AQUAPLANE—70" x 26". Built- 
up construction. Canvas covered. 
No, 204 WAIKIKI SURFBOARD—11°3" x 
V'11", Light, strong, easy co build. 
No. 205 KAYAK—16 fe. Length can be 
varied. Inexpensive to build. 

No. 206 “PRAM''—A car cop boat. Ply- 
wood. No frames necessary. 

No, 207 “FISHERMAN —12 ft. flac bor- 
tom plywood skiff for rowing or 
outboard. 

No. 208 “PLOVER"—14 fe. centerboard 
sailing skiff, Plywood or planking. 
No. 208 “SKEETER” ICE-BOAT — Class E. 
front steerer for one or two persons. 
Wo. 210 OUTBOARD RUNABOUT AND FISHING 
BOAT — 1514 fe. Vee-bortom. 

No, 211 HOLLOW MASTS AND BOOMS, Com. 
plete directions for 7 different 
built-up hollow masts and 4 booms. 
Ne, 212 DECOY (by J. H. Walton). 


Life-like, colorful, durable. Hen or 
male mallard. 


HOW TO GET FREE PLANS... ritt in 
and check the number of the pian you 
‘want—on a Casco or Cascamite package 
coupon (25c or larger size). Pictures 
and descriptions of all water projects jt 
included in free booklet offered below. 


MAIL COUPON TODAY 


CASEIN COMPANY OF AMERICA, Dept. PS-442 
350 Madison Avenue, New York, W.¥. 


Please send Water Projects folder. 


“ASCAMIT 


Name, 
Address. 
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Diving Artillery 
(Continued from page 96) 


this stuff worth a hoot, but Doe says eat it, 
and so I do,” said the flyer across the table, 
attacking a large plate of salad greens. 
“We call it duty food.” 

“Doc” was the squadron flight surgeon, 
one of the most important men in this or any 
other military-aviation outfit. He was filling 
his flyers full of vitamins, especially vitamin 
‘A, which is found in the carotene of butter- 
fat, carrots, and greens. Carotene has some 
mysterious chemical connection with the 
adaptation of the eyes for night vision; and 
these pilots were flying by night as well 
as by day. 

Dive bombing, as military flying goes, is a 
simple operation; but, even more than some 
other types of piloting, it requires split- 
second reaction. ‘The dietary care was but 
one example of the strict regimen which it 
was necessary for the pilots to follow in 
order to maintain efficient operation, 

The flight surgeon's job, as applied to this 
or any other squadron, is another story. 
But with the diving outtit there is one aspect 
of his work which has to have special 
emphasis, That is the watch he must keep 
on the upper respiratory organs of the fly- 
ers. The change of atmospheric pressure in 
an 8,000-foot dive is so violent and sudden 
that anything wrong with the nose or throat 
is likely to give the pilot great trouble with 
his ears. 

I had an example of this myself, the 
second time I tried a dive, forgetting that 
I had a slight nasal irritation. Watching 
the ground rushing up at us, I also forgot 
to swallow and thus ventilate my middle 
ear. Half way down, there came a sudden 
sharp jab of pain in my left ear, which 
increased with each foot of dive until by 
the time we reached the ground the pressure 
on the’ eardrum was agonizing. It was a 
half hour before the pain was relieved, three 
weeks before that ear felt normal again. 

‘They explained to me what had happened. 
‘The eardrum separates the outer and inner 
ears. The outer ear is connected directly to 
the atmosphere, but the inner ear is thus 
connected only by the small Eustachian 
tube, which runs into the throat at the nasal 
pharynx. The pressure in these two cham- 
bers should be equal. When we climb in an 
airplane, atmospheric pressure decreases, 
and the compressed air in the inner ear 
easily escapes through the Eustachian tube. 
But when the process is reversed, the air 
has a much harder time getting back. Swal- 
lowing helps it. That's the reason for the 

(Continued on page 222) 
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Enjoy SANDING 


THIS EASY ELECTRIC WAY! 


Makes ral ‘the job with a thrill! 


/ KILSA plane 


aun ol plane SANDER 


You 


ave real fun sanding el 
RPLAN| 


be 
from light vocket. 


SKILSAW, INC. 
4777 Winnemae Avenue 
Chi < 


MOTORISTS , 


ever worry about. direc- 


THIS FREE BOOKL T 
paket KEEP ’EM 
ROLLIN’! 


80 pages of short cut ideas 


to fix cars and trucks—fully 
Write for free 
No obligation. 


illustrated 
copy today. 


CHAMP-ITEMS, INC. 
6204 Maple Ave. St. Louis, Mo. 
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+ YANKEE’ TOOLS 


‘i THE SKILLED MECHANIC'S 


0 > OF OF OF OF 


For nearly half a century,“*Yank 
‘Tools have been the master 1 


Fine Mechanic's 
ly, arming 


ing and labor-: ing enuity, 
cuarding his productive hours with their absolute 
dependability and pre-tested quality. Today, working 
shoulder. with our armed forces for 


s tools has been 
ndfold. All production is 
explains why the supply of 
nnot altogether keep abreast of 


on these famo 


ent demand, 


"YANKEE" TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila., U.S.A. 
Established 1880 
Makers, also, of “Yankeo-Handyman" Household Toole 


FREE LITERATURE FOR TRAILER BUILDERS 


Grumman's chunky 
little. carrier fighter, 
XEAF-3, has _alreai 


Sons” of J 
jor naval 
formance 
power —50 caliber 
thachine guns and frag: 
mentation bombs — 
make it deadly in the 
MILLING a 
MACHI Aircraft. Specialties 
pel Company, Long Island, 
are important sub-contractors for the Grumman 
ircraft Engineering Corporation. And at Aircraft, 
we're proud to report that Atlas Equipment, as 
shown ‘above, is saving time oa many machining 
operations. 


ATLAS PRESS CO. 


455 NORTH PITCHER STREET 
KALAMAZOO, MICH. 


LATHES - DRILL PRESSES - SHAPERS 
ARBOR PRESSES - MILLING MACHINES 
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Diving Artillery 


(Ce 


ued from page 220) 
chewing gum they give you in an airliner. 
When descent is gradual, there is usually 
no special problem. 

But in a diving descent, the pressure in- 
creases very suddenly, by more than one 
third within a few seconds. At 9,000 feet the 
barometric pressure is 21.38 inches of mer- 
cury, while at 1,000 feet it is up to 28.86 
inches. Under this sudden change the soft 
mouth of the Eustachian tube is likely to 
collapse, like a rubber tube which is sucked. 
‘Then the increasing pressure seals it against 
the entrance of air and the eardrum has to 
absorb the pressure by bulging inward. 

‘The least cold in the head or sore throat, 
by swelling the opening of the tube or 
clogging it, exaggerates these difficulties. 
In addition, any throat infection is likely to 
be carried into the ear by the inrush of air. 
At the least sign of such trouble, the flight 
surgeon puts the dive bomber down for duty 
not involving flying. 

This 8th Bombardment Squadron is a 
venerable outfit, with traditions going back 
to World War days. It had a great deal to 
do with developing the Army's technique 
of low-level attack bombing. But except for 
the commander, its veterans were trans- 
ferred when it took up its new specialty. 
‘These dive bombers were youngsters fresh 
out of flying school, hot with enthusiasm 
for the development of what was for the 
Army a new type of flying. 

They had learned it quickly, for as 
military flying goes it is a very simple thing. 
It involves none of the intricate teamwork 
between pilot and bombardier in using a 
bomb sight, none of the elaborate correc- 
tions required by level-flight marksmanship. 
Dive bombing is basically just another 
maneuver in the flying of an airplane, and 
after a few principles are explained to the 
flyer, the rest is practice. Of course there 
are tricks to it, just as there are tricks 
about making a basketball go through the 
hoop, but those are within the realm of 
military secrecy. 

Up to now we have heard of dive bombing 
mainly during the German offensives in 
Europe. The next time it breaks into the 
news may well be when the American Fleet 
engages the Japanese. All our naval pilots 
are dive bombers, along with their other 
skills, and the art is one of our main naval 
weapons. With our war now centering in 
the Malay Archipelago, a combination of 
sea and air campaigning, dive bombing may 
well assume an importance greater than 
has ever been anticipated. 
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Old Man River Loses 
His Kinks 


(Continued from page 72) 


levees on the east side of the basin. Its 
waters will be carried to the Gulf by the 
lower Atchafayala River and the Wax Lake 
outlet. 

On the upper Mississippi, between St. 
Louis and St. Paul, where a drop of 324 
feet in 725 miles makes a swifter stream, 
26 locks and dams have been built. The 
dams have gates, some of them 80 feet long, 
which are rubber-sealed and electrically 
heated so as to work easily in spite of frost 
or high water. 

All this has been carried out in accord- 
ance with a plan which took into considera- 
tion the entire watershed of the great river 
with a view to expediting floods on their 
way to the Gulf. The cut-offs are spaced so 
that their effect is cumulative and these 
effects were calculated in advance at the 
Vicksburg Waterways Experiment Station 
where a microcosmic Mississippi betrays 
the secrets of its mighty prototype. 

To gauge its pretzel-bending strength a 
miniature stream was turned into a straight 
channel marked out in a bed of fine coal 
dust 140 feet long and 40 feet wide, the 
rivulet being laden with coal dust in pro- 
portion to the Mississippi's silt load. In two 
hours the rivulet was beginning to diverge 
from its channel here and there. Floods 
and droughts were staged at proper inter- 
vals on the 140-foot stage and deep S-bends 
began to appear, shifting majestically down- 
stream as they do in the Mississippi at the 
rate of 150 feet a year. Colored particles 
were sprinkled into the stream's sediment 
and faithfully revealed where and how 
quickly bars were formed in the real river. 

For the study of flood water the experi- 
ment station has a faithful model in con- 
crete of the lower Mississippi a quarter of 
a mile in length. To get the effect of local 
rainfall along the valley, additional water 
is poured in here and there, retarding 
screens checking the inlets at points where 
forest growth would release the rainfall 
gradually. On this scale model the progress 
of an entire 24-hour day is made in 5.4 min- 
utes and the whole course of a spring flood 
can be watched in a few hours. 

‘The scientific approach of the engineers 
was regarded with considerable skepticism 
at first by river men, who were inclined to 
think that the newcomers were wasting 
their time and the public's money on a lot 
of fool gadgets. The river creed was that a 

(Continued on page 226, 
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Here's your answer to a low cost Mitre Box 
for accurate angle cuts in metal, wood and 


NOT THIS! 


K 


NOT THIS! 


K 


NOT THIS! 


plastics, Stanley No. 2360. 


1, Takes work up to 244" high 
x 314” wide. 

2. Compact—12%” x 54” — 
requires little bench space. 

3. Sliding front guide and grad- 
uated scale assure accurate 
cuts — at any angle from 45° 
to 90° right and left. 

4. Work positively clamped in 
place while cut i¢ made. 

5. Saw lifts out for ordinary 
hack saw uses. 


6. Sturdy, steel frame —cast 
iron saw guides reinforced 
with steel — pressed wood, re= 
placeable base board. 
Equipped with 12” x 4”, 32 
tooth, saw blade for metal 
work. Your hardware dealer 
has blades for softer mate- 
rials. Ask him to show you 
this new Mitre Box. 


Write for Catalog No. 34 
showing Mitre Box No. 2360 
and hundreds of other 
Stanley Tools. 


STANLEY TOOLS 


106 ELM STREET . 


NEW BRITAIN, CONN. 
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ALL SET FOR THE 
SPRING COLOR PARADE 


ses the Master's proved dependability 
assures faithful color reproduction 
+ + prevents film waste! 


Fortunate you are , .. if you own a Master, or any other 
exposure meter by WESTON. For with color prints now 

‘ble, exposure accuracy comes right to the fore! 
‘That's why you're fortunate. Your WESTON will always 
furnish you the “on the dot” settings which are so essen- 
tial for faithful color reproduction. Thus you will be 
able to capture the first colorful blossoms of spring, then 
fa full summer of never-to-be-forgotten scenes in spar- 
Kling, vivid colors. Literature describing WESTON Ex- 
posure Meters gladly sent on request. Weston Electrical 
Instrument Corporation, 622 Frelinghuysen Avenue, 
Newark, New Jersey. 
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Miniature Destroyer Model 
Constructed from New Kit 


ESTROYERS, those swift little hornets 

of the sea, play a big part in making to- 
day's headlines, and no collection of modern 
ship models is complete without one of these 
vessels. Our new kit No. 9M, which sells for 
only one dollar, includes all materials, glue, 
and a full-size blueprint for building a 12%" 
long miniature scale model of a U. S. de- 
stroyer, Although much simplified, it has 
typical clean lines and interesting detail. 
Only a few simple hand tools are needed to 
make it. 

A few of our other construction kits are 
listed below. For a complete illustrated list, 
send a large self-addressed, stamped en- 
velope. 


D. Spanish galleon, 24" hut 37.35" 
ML Alreratt ‘carrier, SARATS oni LAO 
Convoy of four U.S, destroyers, for” alt= 

grart carrier, each 64." long 40 
as, UB. Navy destroyer PRESTON, iij* long 6:35° 


@M. Fishing schooner 


ar 
SM, acti’ kate pl 
fi, 244" beam, sails included 
58. Coast “Guard Patrol, boat, i@é-ft.” type, 
Zone® tong: neale, ia" eauaia 1" 
138, Motor torpedo ‘boat PT. 10: a 13°” exhibi: 
fon mode propellers, ete 
iitehen 21" tong. 
y cardboard, with 


RE HERE, 91," over= 
fd hi, “18° "iong “aver 


14, Stagecoach Inn (wee Kit 13 for general de> 
scription) 2.00 
15, Colonial édroom ”furnitiire and” wedenso- 
‘res "(room not included). 1.00 


Note: If you live west of the Mis 
Gente to prices marked with 
cents to prices marked with 'a dagger (1). 


Popular Science Monthly, Dept. 42 
353 Fourth Avenue, New York, N. Y. 


Please send me Kit. vwoofOF which I 


Inctose (OF send €.0.D. O) 
Name 

Address .... . 

city, State 


(Piedae print your namie and address rery cf 


You save the C.0.D. charge by sending your 
remittance’ with this order. Remit’ by “money 
Crder, check, of Teplstered. mall. This’ offer is 
made’ only in the United States. Also. see note 
above. 


Make Out of 
Waste Materials! 


Here is a wonderful new 
idea for home craftsmen 
--- plans for Kleenex Tis- 
sue Dispensers that can be 
made in one evening, 
‘There are hundreds of 
uses for Kleenex around 
the home—many keep a 
package in every room — 
80 why not dress them up 
and make them an attrac- 
tive addition to interior 
decoration in your home? 
‘Twelve working plans for 
Tissue Dispensers which 
feature simple joinery with 
hand tools and double- 
duty. designs in plywood, 
plasticand metalconstrue- 
tion are available to all 
home craftsmen now. 


‘SEND FOR PLANS TODAY! 
Plans are complete with 

ely 
ings, detailed 


notes and’ decoration 
guides. Just mail the cou- 
pon below along with 10c 
incoin or stamps to cover 
the cost of handling and 
mailing to:KleenexProject 
Service, Dept. PS-4, 919 
N.MichiganAve., Chic 


KLEENEX PROJECT SERVICE 
CRAFTSMAN PORTFOLIO 
Every Home Craftsman will want 
this new Portfolio. The 12 plans 
included were proposed by expert 
craftsmen . . . approved by Indus- 
trial Arts Instructors everywhere. 


12 PLANS FOR 10c 
MAIL TODAY! 


Kleenex Project Seryice, Dept. PS-4 
919 North Michigan Aveaue, Chicago dg 


I 
| Please send me Craftsman Portfolio. (Enclosed 10¢) 
| 
| 
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How to spot a 
metal surface 


“ 


h 


t's easy to produce that attrac- 
tive design called spotting or 
frosting, usually seen on the backs 
of watch movements or on the 
beds of fine lathes. Glue a piece 
of leather or felt on the end of a 
piece of dowel rod. Charge it 
with fine Carborundum Brand 
Silicon Carbide or Aloxite Brand 
Aluminum Oxide powder. Then 
place the dowel rod in a drill 
press chuck and revolve the 
tip against a polished metal sur- 
face to make rows of fine rings. 


Fine finishes 
in industry 


S 


@ Used on power driven polish- 
ing wheels, Carborundum-made 
abrasive grains and powders 
quickly put a fine finish on metal 
products of all kinds. These 
rains and powders are the same 
Eigh quality product sold for use 
in your own shop. 
Send us 10¢ for helpful 95 page 
illustrated manual on home 
craftsmanship, and we'll include 
a souvenir sharpening stone. 


igara Falls, 
torondue and Alone are rosie 
iaionta manafactare by The 


Old Man River Loses 
His Kinks 


(Continued from page 223) 


man had to grow up with the stream to 
know it. Conciliation was the watchword 
of the engineering forces, however, and 
eventually they won the codperation of the 
old-timers. 

Boats busy in remote districts keep in 
touch with the staff by radio and the infor- 
mation thus assembled concerning the lat- 
est vagaries of the Mississippi is made 
available promptly to river pilots. Revised 
channel reports are posted in boxes along 
the banks to be picked up by river men just 
as in the days when Mark Twain was mas- 
tering the art of piloting a Mississippi 
packet. 

From the first it was obvious that lands- 
men would benefit from the enterprise, liv- 
ing safer and more profitable lives because 
of it, Even the most obdurate river man 
would have to acknowledge now that river 
traffic was benefiting also. 

Many of the old stern-wheel towboats 
still are in use, but a dozen transportation 
companies now are operating huge steel 
barges of a design contrived especially for 
the Mississippi River, propelled half a dozen 
or so at a time by a Diesel-powered tug 
whose specially designed propeller gives it 
additional power in tough going. 

‘The river boats push their cargo barges 
instead of towing them astern, and on a big 
tow the leadsman may be a fifth of a mile 
ahead of his motive power. In such cases, 
the ancient cry of “mark twain” is relayed 
to the pilot by radiophone. 

‘The new towboats, some of which develop 
2,000 horsepower, have twin screws and, in 
some cases, six rudders, the latter to facili- 
tate guidance of their clumsy burden, espe- 
cially when in reverse. The screws are sur- 
rounded by the Kort nozzle, a power-gain- 
ing device which has been in use for some 
time in European waters. 

‘The twin screws are surrounded by a 
built-in band of steel with an airfoil edge 
like an airplane wing. This insures an even 
indraft of water in choppy weather, reduces 
the suction draft on the flanks of the boat, 
and kicks its water astern in a solid column 
instead of the more diffuse fan of the or- 
dinary screw wake. The band or nozzle per- 
mits operation in shallow waters and pro- 
tects the screws also from obstacles. 

Further cut-offs and improvements are 
contemplated by the engineers, but they feel 
certain now that they have a bridle on the 
Mississippi and can ride him. 
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POPULAR SCIENCE 


With the Inventors 
ADJUSTING itself to the contours of 
worn cylinders in automobile engines, a 


B 


new type of piston ring compensates 


for localized as well as general distortions. 
It owes its flexibility to a series of partially 
slotted portions, spaced at intervals around 


the circumference of the ring. After the 
slots have been punched, the ring is com- 
pressed until their width is reduced to about 
4/1,000 or 5/1,000 of an inch, Thus the elas- 
tic quality of the ring is obtained without 
loss of compression in the motor, Squeezing 
the ring changes each set of slots from a U 
shape, as shown in the larger view, to a V 
shape, as illustrated in the enlarged section. 
According to the inventor, Victor F. Zaho- 
diakin of Forest Hills, N. ¥., his idea may 
be applied to all types of internal-combustion 
engines; and similar pieces may serve as 
packing rings for the pistons of pumps and 
steam engines. ... To END THE DEPREDATIONS 
of moles in‘lawns and gardens, a poison gun 
has been developed by David A. Smith of 
Salem, Ore. In form, the tool resembles a 
short, pointed 
cane. Its handle 
operates an inner 
plunger, and the 
device carries on 
its side a bottle 
of rodent poison. 
For use, the point- 
ed end is thrust 
into a mole bur- 
row, and the han- 
dle is raised and 
then thrust back. 
By this action, a 
valve admits a 
measured charge 
of poison to the 
barrel, anda plun- 
ger then forces it 
out, through an 
aperture in the point, into the burrow... . 
A MAILBOX DE LUXE, for a house or apart- 
ment, automatically notifies the household 
if a letter has been delivered. Inserting an 
‘Continued on page 228) 
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4—__ 
in your workshop 


a 
Cone-shaped | 
pein spreads 

the rivets 


Heat-treated, 
toughened eye Ks 
prevent 


driving power 
thru properly 
centered 
weight back 
of broad 
striking face 


Oblong eye | 
takes fullsized | 
sturdy handle 


HERE'S the answer to better 
work,faster work, safer work! 
Youcan’t afford to take chan 
ces of injury thru chipping. 
Protect yourself with quality 
—the Quality of Plumb Ball 
Pein Hammers. See all the features of this perfectly bal- 
‘anced hammer with scientifically tempered, crowned and 
‘champhered face. These mean better control, safer striking 
power, longer life. Play safe! Insist on Plumb Quality! 


FAYETTE R. PLUMB, INC. © PHILADELPHIA, PA, 


PLUMB 


HAMMERS + HATCHETS © FILES © SLEDGES © AXES. 
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EVERYTHING 


BUY NOW—SAVE MONEY 


For Everything in Radio. get this 
new Spring & Summer Catalog now: 


Now 1942 Radios—42 new Ki 
IS plastic and wood table me 
‘oles. FM. combinations. phono. 
Phonoplayers, recorders. auto sets, farm 

Fadios, etc..—at lowest prices! 

Sound, Systems—1942's finest full line 
to 80 watts—with all the new 
‘better “tone "au ireater 

Usable Output. 15 Day Trial Ofter 


Build Your Own—an amazing selection of 


ee) 

Wee oe J 
Sevtnlng for the Bullder and Experiment- 
oe aken "Radiowwith “ALLIED's help. 


Rew Radio Kits, builders" diagrams=ev 


appl 
‘instruction, research, ete. 

in radio— 
tent cauipment — 
ot ‘at lowest prices 
Send for your FREE copy today! 


Somplied "by fe Tending ‘als 
Authorities LIED 


G'Send'me your FREE 1942 Spring oa Se 
etnias 

10¢ for feadio Dictionary 

We for Headio Builders’ Hand 


WORLD’S LOWEST PRICED 


ADDING MACHINE “sazevsize 


Om BUSES OR PERSONAL USE QNLY $250 


CALCULATOR MACHINE COMPANY (Mfrs.) 


DEPT. 417, P. ©. BOX 1118 CHICAGO, ILLINOIS 
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With the Inventors 


(Continued from page 227, 


envelope in its slot actuates a pendulum 
that intermittently sounds an interior bell 
for a predetermined time, as shown in the 
two small views. The postman can also op- 
erate the bell with a push button, in case he 
is delivering a 
piece of registered 
mail. Still another 
advantage has 
been added by the 
inventor, L. A. 
Rocheleau of De- 
troit, Mich. If no 
one has been at 
home during the 
day, the user need 
not unlock the box 
at night and fum- 
ble within to see 
if mail has been 
delivered. Instead, 
a second push 
button illuminates 
the inside of the 
box, so that its 
contents may plainly be seen through a win- 
dow in the front, as shown in the center 
view. Current for operating the lamp and 
bell is provided by connections to the ordi- 
nary doorbell transformer. . . . FOR DELIVER- 
ING ORDERS to the crew of a speeding train, 
F. H. Daugherty, railroad telegrapher of 
Chico, Calif., has devised a portable safety 
appliance. Even though a train slowed 
down, it was for- 
merly a danger- 
ous ‘practice for 
station operators 
to hand up mes- 
sages on conven- 
tional, long-han- 
died hoops. In the 
new invention, a 
lightweightstand- 
ard bearing the 
hoops may be set 
up in a perma- 
nent socket on 
the platform, and 
removed to avoid 
obstruction when 
not in use. The il- 
lustrations shows 
it with two hoops 
in place, at convenient heights to be picked 
up from an engine and a caboose. When the 
engineer or conductor slips his arm through 
a hoop, it slides smoothly from the post with- 
out drag or jar. At night, a flashlight mount- 
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With the Inventors 


ed on the standard clearly indicates the po- 


sition of the rings. As many as four hoops ‘U-MAK-IT” 
may be used, for a train including three lo- _, a 


comotives and a caboose. 
DIAPHRAGM CONTROL, especially suited to 
cameras of re- 

flecting type, 
makes focusing 
quick and easy 
when less than the 
full aperture of 
the lens is used. 
First, a graduat- 
ed ring presets 
the diaphragm, 
according to the 
desired depth of 
focus and the 
light conditions. 
Next, a finger’s 
touch on a plun- 
ger temporarily 
opens ths dia- 
phragm wide, giv- 
ing a bright image 
on the ground- 
glass screen for accurate focusing. Then, 
merely releasing the plunger returns the dia- 
phragm to its preset position, by the action 
of a spring. Devised by Joseph H. McNabb, 
of Winnetka, Ill, the invention has been as- 
signed to a prominent American camera 


Hewes CCottontt for quick assembly Everhin 
At BW eee complete ple lla Inaructions, No Ey: 
BC 
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MARINE DIVISION OF U-MAK-IT PRODUCTS 
{KAYAK BOAT CO., 152 R-EAST 129th ST., NEW YORK, M.. 


manufacturer. . . . A MOTOR-DRIVEN REEL, 
built into a casting rod of standard design, heat losses common 
makes life easy for a fisherman. The electric to all homes and buildings. Let 


annual fuel savings (up to 50%) 
pay for maximum year ‘round com- 
fort in just a few short years. 


HERE’S HOW CHAMBERLIN 
CAN SAVE YOU MONEY! 


Stop drafts at windows 


motor, encased in the handle, spins the reel 


Riafor fuel oases. he 
cider’ a building is the 
tester che beneats wit 


war ro 90 mast 
ae tee, ata 
aiamreaurat 
arene Seer 
iy etered 
ieee engi: 
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by means of a train of gears and an ingeni- 
ous clutch. Since the centrifugally actuated | 
clutch dogs will not engage the reel until | 
their gear-wheel mounting reaches a speed | 
of 600 r.p.m., the motor unit does not inter- 
fere with a cast. Of the two small buttons 
visible in the illustration, the forward one 
serves as a brake for slowing the reel spool; 
the other closes a contact that starts the 
motor to reel in the line. The motor operates 
on direct current from a battery. The in- 
ventor is T. C. Fanshier of Oklahoma City, 
Okla. 


1 daving fuel: 0) aratts: C2 soot: 
1G dast; Crain leakage; 
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PAINT BRUSHES SCARCE! 
Keep NEW brushes soft 
RENEW old brushes 


Be permanently tooled-up 
for every operation on 
gf your Metal Cutting Lathe 


angular work i 
woods, plastics, 


POWER KING TOOL GORP., 407 Cl 


| d Soluter hi 


THAT ORD, PLASTICS 
TSE ai 


BRONZE FOUNDRY Emiko 
veneer, splintered moldings so they look like new Be beet 
poegeyrnge ep 


for repairing sporting goods, leather, cabinet work, wooden 
drawer pulls, interior building construction, and the like. 


‘Special Offer! ; 


nly or send 10 cents for 
ook 


Asc page sabes for aro ct 
ener eae 


FREE! HOW TO MODERNIZE 
WITH LOW COST POWER TOOLS 


4 : 
r o* \ 

ON OF staewerts in. ERY ON 

| also. SAWS » JOINTERS + LATHES » BAND SAWS 


WRITE FOR NEW 1942 COMPLETE CATALOG 
BOICE-CRANE CO, vert. [EZEM t01t00, on10 
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This one 
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DRILL PRESS OWNERS! 


HERE’S 1 TOOL WITH 5 DISTINCT USES 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


BARRON TOOL co. 


PAINT STRIPING TOOL / ONLY 
fole) 


‘hy it! See the Added Beauly VY eee 


AUTOMATIC GRIP 
SCREWDRIVERS 


TOOL OF 1001 USES 


‘A whole toolshop in your hand. 
Does precision work on metals, 
alloys, plastics, wood, horn, 
bone, glass, etc. For your own 
hobby enjoyment or as a 
gift, Uses 300 easy-to 
change accessories to 
grind, drill, polish, 
cut, rout, carve, sa 
sand, sharpen, engrave. 


IF YOU'RE IN T 


P. W. witt 
FIX IT 


LOOSE DRAWER PULLS can be 
easily and quickly reset with PLASTIC 
WOOD! Fixes loose casters, and 
bathroom tiles and fixtures, too. In 
cans or tubes at Paint, Hardware, 
10 Stores. 


AASTIO<G 
WOOK 
Re 


—_ 


OILY BIRD 


Ses 

A few drops of 3-IN-ONE Oil helps make locks 
and hinges work smoothly, quietly—lubricates, 
prevents rust. Get it today—at Hard- 

10¢ Stores. 


Defense Industries 
NEED 


Lathe Operators 


TO RUNA 
VATHE 


GET THIS BOOK 


} H°’ TO RUN A LATHE 


ence book on the operation and care of a mod 


complete refer 


PARTIAL LIST OF 

CONTENTS 
Operation of Lathe Controls 
Lathe Tools and Their Application 
How to Toke Accurate Mi ents The Defense Industries need trained lathe opera- 
Machining Work Between Centers tors—men who are skillful with their hands—know 
how to 
improvements. If you are mechanically 
inclined you may be able to help win 
19 the Lothe the Battle of Production. Write today 
for your copy of “How to Run a 
Price 25 postpaid. Coin or 


SOUTH BEND LATHE WORKS stamps of any country accepted. 
23 £. Madison St, South Bend, indians 

Enclosed find 25¢ in stampa for which please mail 
tone copy of “How to Ruma Lathe.” 


ge, this 
lathe op- 


Mail Coupon Today 


Lathe Builders for 35 Years 
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MERICA'S rapidly expanding in- being 
dustries are calling for machi a 


le to pick up several 
the old prices, so we ru 
Fangements for a huge additional print 


‘more machinists! ‘The demand ie Eatwin's 


iter than the supply! Rates of pay 
e never higher! What an oppor- 


’ jon much longer 
to RUSH the postal 


An Amazing 


ty for men who like work that POSTCARD attache 


\bines the skill of hands and brains! 
such men anxious to get started in 
profitable field, we have published 

NEW ENCYCLOPEDIA OF 

CHINE SHOP PRACTICE at the 

,ationally low introductory price of 

j, Our first announcements brought an 
whelming response from POPULAR 

NCE readers, We were fortunate in 


OMPLETE chapters in 
volume are devoted to 
y type of Bench Work; dif- 
st types of metal used by the 
hinist; Turret and Automat- 
athes, and their innum 
functions, attachments and 
ations, There are chapters 
ring every type of Scre 
ing; Taper-Turning, Knurl- 
Milling and Grinding. 
cluded in the broad scope 
iis volume is full informa 
on Special Machine Tools 
Machine Attachment 
cand Fixtures; Punch 
s Operations. Instruction 
iven in Heat-Treating of 
ls; Welding and Solder- 
Drop-Forging: Foundry 
kj Gauging and Testing. 
plete descriptions and ex- 
ations of all types of Cali- 
" Micrometers and other 
sion measuring instru- 
sts are 
|. There is also a speci 


Bargain! 


copy for $ da 
fore you buy! 


Imagine a work of 

importance offered at the incrediol 

By ordinary price stand- 

jould sell for around $10.00, 
a, great need for tl 

‘with 2 drastically 


low price of $1. 
ards this volumi 
But because there 
book, we are experimentin 

introductory. price. 
been advised that the paper used in this book 
has advanced 42% in cost 

uarantee the low price of $1.98 for very 


Therefore we can 


1 chapter on Reading Machine 


Prints, And there are dozens of tables designed to save 


Price 
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HE name is Lennox — Peggy Lennox. She may not look 
the part of a trainer of fighting men, but— 
She is one of the few women pilots qualified to give in- 
struction in the CAA flight training program. And the rec- 


ords show she's doing a man-sized job of it. She's turned out 
vy. Peggy is loyal to both 


arms of the service. Her only favorite is the fa 


pilots for the Army .... for the Ni 


te in every 
branch of the service—C 


1 cigarettes, She says: “Is always 


Camels with me—they’re milder in every way 


When this young lady starts 
talking airplanes ~and what 
it takes to fly ‘em — brother, 


FLING INSTRUCTOR 


PEGGY LENNOX SAYS: 


“THIS IS THE 
CIGARETTE FOR ME 
EXTRA MILD_ 
AND THERES 
SOMETHING SO 
CHEERING ABOUT 
CAMELS 

GRAND 
FLAVOR” 
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©” Extra mild,” says Peggy Leni 
Less nicotine in the smoke, 


‘With InsteuctorPeggyLennox, 
it’s strictly Camels, "Mildness 
is a rule with me,” she ex- 
plains. “That means slower 
burning Camels. There's less 
nicotine in the smoke.” 


Call it flavor, call it pleasure, call 
it what you will, you'll find it 
ne doesn’t tell you only in Camels. You'll like ie! 


The smoke of slower-burning Camels contains 


age of the 4 other la 


than the average of the 4 other largest-selling 


EXTRA SMOKES 
PER PACK! 


CAM E | Cie CIGARETTE OF 
COSTLIER TOBACCOS 


